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General View of the Site and Construction Work on Foundations. 











View Looking Northeast Across Condenser Well. 


New Station of Kansas City Light &, 


Power Company 


Work Being Pushed on Large and Efficient Plant to Over- 
come Power Shortage—Ultimate Capacity to Be 150,000 
Kilowatts, of Which 50,000 Are Being Installed in Two Units 


erecting on the banks of the Missouri River, 

within a mile and a half of the business district 
of Kansas City, Mo., a central station designed for an 
ultimate capacity of 150,000 kilowatts. Fifty thou- 
sand kilowatts of this capacity will be available by the 
first of November, 1918, and Kansas City will there- 
fore have an adequate supply of electricity for light, 
power, and street railways next winter—a very grati- 
fying prospect for the citizens and the business inter- 
ests in view of the power shortage of the past few 
months, 

During the recent winter, the power plant of the 
Kansas City Railways Company combined with the 
very small capacity of the light company provided for 
a peak load of only 57,000 kilowatts and several thou- 
sand kilowatts of possible business could not be sup- 
plied. Only by the most generous co-operation from 
the users of electricity could the energy be distributed 
where the utmost need prevailed. ; 

The new plant, which is called Northeast Station, 
is being erected at the foot of Brooklyn Avenue on 25 
acres of ground that were slightly below the flood level 
marks a few years ago. The contract for the pur- 


Ta Kansas City’ Light & Power Company is 


chase of the ground provided that the seller should 
build revetments along 1700 feet of river front and 
embankments along the east edge of the property so 
that back water from the highest floods could not get 
on the land. These banks are now at a level above that 


of the greatest flood ever experienced on the Missouri 
River, that of 1844. Whether floods come this spring 
or not, the property is safe. Several switch tracks are 
now being used and more being laid on the property. 
These are also on a level above that of the greatest 
flood. 

The total expenditure arranged for by the light 
company in connection with this new plant is $15,000,- 
000. Of this sum, $5,220,000 is to be expended before 
the close of 1918, included in which is the $250,000 for 
real estate. 

An item of economy is the fact that the new sta- 
tion is only one mile from the big plant of the Kansas 
City Railways Company and the main feeders will run 
from the new plant to the Kansas City Light & Power 
Company’s substation near the railways company’s 
plant for distribution from there to the city. Fre- 
quency changers at this substation will permit tying 
in the railways company’s 25-cycle system with the 
power company’s 60-cycle system. Two additional 
substations will be added to the latter system. 

The contract for the foundation and the super- 
structure was let to The Foundation Company of 
America. This company is now well advanced on the 
work. The foundations are going down 50 to 60 feet 
to a firm gravel base. The condenser well is prac- 
tically complete. It is 70 feet in diameter, inside meas- 
urement, with concrete walls 6 feet thick at the top 
and the bottom having a thickress of 18 feet. Two 
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intake wells are being erected now, each of the same 
dimensions as the condenser well. Only one of these 
wells will be used with the present installation. Trav- 
eling screens are to be installed in the intake wells ; the 
screen contract has not yet been let. One intake tunnel 
is now being constructed, 10 feet wide, 20.5 feet high, 
with walls 2 feet thick and to extend 40 feet into the 
river. One of the illustrations herewith shows the 
crib for the intake about to be launched. A discharge 
tunnel is being built to take care of the ultimate ca- 
pacity of the plant. It is 12 feet wide, 15.5 feet high, 
with walls two feet thick. Two hundred thousand 
gallons of water can be handled a minute through one 
intake tunnel and intake well. The discharge tunnel 
will handle double this capacity; its mouth is 1000 
yards on the river below the intake. 


SoME EQUIPMENT DETAILS. 


The contract for the main turbines and electrical 
equipment has been let to the General Electric Com- 
pany. Two 25,000-kilowatt turbines, multistage ma- 
chines, will be installed this year over the condenser 
well. The two machines were recently on the test 
floor of the General Electric works being tested. Pro- 
vision is being made now for the later installation of 
another 25,000-kilowatt machine in connection with 
these two over the condenser well, when, as expected, 
the business demands it. The main generators are 
13,200-volt, 60-cycle, three-phase machines. 

The plant is designed to burn coal, storage for 
which is in a pit with a capacity of 50,000 tons where 
the coal will be submerged under water. The Link- 
Belt Company has the contract for bucket conveyors, 
overlapping type, to transfer the coal from the pit 
to the bunkers. The Whiting Foundry Equipment 











View Looking East Across Intake Crib. 


Company will supply the coal and ash-handling cranes 
and the large electric crane for the turbine room. 

The experience of the last two or three years has 
shown the necessity of providing for the use of lump 
coal. There have been many times when companies 
using coal under boilers could not get screenings and 
had to buy any kind of coal they could get. The Kan- 
sas City Light & Power Company is providing, there- 
fore, for traveling motor-driven coal crushers sup- 
plied by the Orton & Steinbrenner Company; into 
these the coal will be dumped from the cars and re- 
duced to size suitable for the stokers. 

The situation of the new plant on the banks of the 
river where the ground is low simplifies the disposi- 
tion of ashes. The company will have its own cars 
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which will be run on tracks provided for the purpose 
in aisles between the rows of boilers and into these 
cars the ashes will be dumped from the hoppers in 
which they are automatically received from the boilers. 
There is much ground on the company's property to 
fill and neighboring property owners will also be saved 
the heavier expense of pumping sand onto their 
ground when they can get ashes from the power com- 
pany. 

The boilers in the plant will be of the latest type 
of water-tube boilers made by the Babcock & Wilcox 
Company. They will be equipped with Sanford 
Riley underfeed mechanical stokers. Economizers, 
furnished by the Green Fuel Economizer Company, 
will be provided for heating boiler-feed water by 
means of heat of the flue gases. The surface con- 
densers and auxiliary pumps will be furnished by 
the Worthington Pump & Machinery Company. The 
Ludlow Valve Manufacturing Company will supply 
four 48-inch flanged hydraulic gate valves. 

Six boilers are to be installed this year. Each will 
have 13,512 square feet of heating surface, exclusive 
of the superheaters. The boilers are designed for a 
gauge pressure of 300 pounds per square inch. Each 
is tated to evaporate from 70,000 to 120,000 pounds 
of water per hour from a feed-water temperature of 
220 degrees Fahrenheit. Each boiler will have a sep- 
arate economizer with about 4000 square feet heating 
surface and two Green induced-draft fans on one 
shaft direct connected to a 120-horsepower motor. 

Each main unit will have a Worthington surface 
condenser with 35,000 square feet cooling surface. 
Auxiliary to each condenser will be a 36-inch vertical 
circulating pump; two 5-inch, horizontal, two-stage, 
hot-well pumps; three No. 10 hydraulic vacuum 
pumps; these auxiliaries will be motor-driven. The 
Worthington company will also furnish four 4-inch 
horizontal boiler-feed pumps, each of 600 gallons per 
minute capacity and driven by a 150-horsepower ‘Gen- 
eneral Electric noncondensing steam turbine. Also 
four 10-inch horizontal volute supply pumps and two 
4-inch sand pumps. 

Every detail of the big plant has been designed to 
secure the highest practical economy of operation and 
the greatest reliability of service. Sargent & Lundy, 
of Chicago, are the designing engineers of the plant 
and are supervising its construction. 

The announcement by President J. F. Porter, of 
the light company, of plans for the erection of the 
new central station and the actual beginning of work 
has done much to alleviate the depression in the minds 
of business men of Kansas City. For three or four 
years there has been comparatively little effort to add 
power consumers and for many months larger power 
users have had to restrict their operations because of 
the shortage of power. The Kansas City Light & 
Power Company has actually refused business which 
would have increased its load 13,000 kilowatts, be- 
cause the power could not be supplied. Nobody can 
estimate the amount of business that is already wait- 
ing for the completion of the néw plant, but a good 
guess would be ten to fifteen thousand kilowatts. 
Many manufacturers who should have electric power 
in their factories have never given the matter more 
than a casual thought. Domestic consumers have also 
been handicapped in the past year because of the oc- 
casional failure of the supply due to the demand of 
the street-car service at times when the plants were 
partly out of commission, No consistent and sus- 


tained drive for their business has been made for sev- 
eral years. 
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Studies in Wood, Steel and Concrete 
Pole-Line Costs: 


Conclusion of Comparative Cost Studies of Poles for Electric 
Lines —Steel Poles and Concrete Poles —General Summary 


By F. L. HAUSHALTER 


[The first and second parts of this article appeared in the 
ECTRICAL ReviEW of April 6 and 13, 1918. In the first part 
were discussed the fundamental considerations on which the 
calculation of the comparative annual charges of wood poles 
was based by the author. The second part continued this 
discussion as regards the comparison of charges for un- 
treated and treated poles. The third and last part, which 
pears below, discusses the costs of several types of steel 
ud concrete poles, and gives the author's summary of the 
nparative advantages of different pole materials.| 


There are several different types of steel poles that 
might be considered, but the three types considered in 
his article are: frame triangulate poles made up of 
angle irons ; “A” poles of angle irons referred to in this 
rticle as “A-Flex” poles, as made by the Franklin 
ieel Works; and tubular poles that are_made up in 
sections of different diameters and these sections joined 
iether by collars. 

Steel poles first came into use in electric railway 
work and for lighting standards. The use of steel and 
‘oncrete poles does not seem to progress very rapidly. 
‘he attitude of public utilities is a discouraging factor 
n the use of such poles. A line of such poles put in 
)y a company would be a permanent one, but the idea 
‘f permanency is the one that companies shun. The 
doubtful practice of municipalities in giving franchises, 
the action of state legislatures in giving municipalities 
the right to compete with companies that had thought 
they had exclusive franchises, the danger of unfair 
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Fig. 6.—Annual Charges per Pole of Steel and Concrete Poles. 
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Fig. 7.—Annual Charges per Mile for Steel and Concrete Poles. 


regulation of rates at an early date, all these combined 
with the prospects of alterations for future capacity of 
the lines give seemingly just causes for the slow action 
of public utilities in erecting steel and concrete poles, 
since it is not known whether or not the increased 
amount of money put into an initial outlay will be 
favorable to the best interests of the companies. As the 
policy of regulating bodies becomes established and 
public opinion has become more favorable, these com- 
panies will know better how to plan for the future and 
lines will be built with the idea of permanency more 
than they are now. 

The price of steel quoted by the Franklin Steel 
Company, the manufacturer of the triangulate and 
“A-Flex” poles, considered herein as normal is 2.5 
cents per pound. The triangulate poles of the No. 10 
section here considered are made up of 2%4 XK 2% X 
3/16-inch angle irons latticed together by 2  3/16- 
inch flats. The legs are specially rolled 60-degree 
angles. The poles are about 8 inches on the side at the 
top and taper approximately one-half inch per foot. 
A 50-foot No. 10-section pole is designed to withstand 
a side pull of 1000 pounds applied 18 inches from the 
top with a factor of safety of two. These poles are 
therefore very able to stand the loads as figured for 
the wood poles, the greatest being 600 pounds for a 
100-foot span. As in the wood-pole line the cost of 
freight and labor are figured, the freight being figured 
from Pittsburgh, Pa., in car-load lots. 
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The cost per cubic yard of concrete foundation is 
taken as a normal one at $6.00. It is believed ‘that this 
will include the necessary items of expense in building 
the foundation and obtaining the materials in places 
where ordinary conditions as regards sand, gravel, 
water and cement are prevalent. Square concrete 
foundations are figured ; triangular ones would be just 
as serviceable and a little cheaper, but square ones are 
usually used. One item that enters in figuring costs 
for steel poles that does not enter into wood or con- 
crete-pole calculations is that of salvage. When the 
steel pole is removed it can be sold for junk and this 
junk value is taken as 60 cents per 100 pounds as a 
normal figure that allows for cartage to the place of 
disposal. Salvage is subtracted from pole costs. 

In case of steel and concrete poles the pole life is 
taken at 30 years. The life of good steel and concrete 
poles, if properly built, is indefinite provided the steel 
is painted and maintained intact from the weather at- 
tacks. However, the uncertainty of the permanence of 
the line in the light of a possible change of the line 
leads to the adoption of 30 years as the pole life. 
Hence the depreciation charges are based on this 
figure. 

From the tabulated results it is seen that the 
steel poles in heights from 30 to 60 feet cost less in 
annual charges than the western cedar poles. In case 
of the 35-foot pole, for instance, the steel charge is 
$1.263 per year, while the western cedar pole is $2.022 
per year or a saving of 26.7 per cent over the wood 
pole. It may be thought that the labor costs given in 
the steel-pole calculations are too low, but it will be 
noticed that these steel poles weigh even less than the 
wood poles, the 60-foot steel pole weighing but 1120 
pounds, whereas a 60-foot cedar weighs about 1650 
pounds. Although the steel pole may be more incon- 
venient to handle, yet its reduced weight compensates 
for this inconvenience. 

The cost per mile is figured with two different 
spans, that for 35 poles per mile or a 150-foot span 
and that for 18 poles per mile or a 300-foot span. The 
poles are built for these spans for it should be borne 
in mind that the factor of safety for a steel pole needs 
only be about one-half that for a wood pole, since 
wood offers uncertainty in grain and heartwood and 
circumference reduction through decay, factors that 
do not enter in the steel-pole safety factor. As will be 
seen, the use of these spans brings the cost per mile 
much below that for wood poles and should be plain 
inducement to companies to use them on permanent 
rights of way. 

The steel-pole companies figure the saving some- 
what differently than it is figured here, their method 
being much the same as that pointed out under the 
wood-pole discussion. For instance, one company tries 
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to show the saving of steel poles as an investment over 
wood poles by the following calculations : 


WOOD-POLE LINE—COST OF ONE MILE. 
52 30-foot poles at $3.50 +f Pe ery fee $182.00 
eee ey FF XO reer ree 52.00 


Be WONOD GH ONG Ge Ge GRBs occ cet csc cece cccsvesecceesonges 





52 poles to distribute at $1 each......... Leese cccenscees pees 52.00 
Miscellaneous expenses, such as cutting gains, trim- 
EE, BU die 6446.0 Ci Koo 6 0040040 k ends hae ge tovcagesaas 50.00 
Total Cost pew Wes oc occ ct vecVeteccvs sovcccvccsges $388.00 
STEEL-POLE LINE—COST OF ONE MILE. 
17 poles required at $13.50 each... .....-.. eee cece ewe eneees $229.50 
17 Roles to Gig At Sl EMER. 2... c cc ccccccccccccccsvcccccccees 17.00 
17 poles to set at $1 cach... ..... cece cc ccccerecccccecccece 17.01 
17 poles to distribute at $1 each..... 2.2.66. eceeeeeeeeeees 17.00 
17 concrete foundations at $2 each........... sce eeeeeeeee 34.00 
DEISCOTIRMOOUD GOSER occ ccccccccccccccccetcccgestccccees 25.0 
OBS O 6008606 060 666680 6 Ce beWERSe Ow OES $339.50 


Total cost per mile 

These latter figures consider the steel poles spaced 
at 300 feet apart. If however, they are spaced at but 
150 feet apart, the cost per mile is $679.00. 

This method estimates concrete and labor cost 
roughly and does not consider the investment fron 
the viewpoint of annual charges in which depreciation 
and interest play an important part. By referring to 
the figures for annual charges per mile it is seen that 
even in using 150-foot spans for the 35-foot pole the 
annual cost per mile for the steel is but $44.30 as com- 
pared to $70.80 for the western cedar. This differ 
ence seems large, but it is believed that everything has 
been figured on the basis of equity. 

The “A-Flex” pole as put out by the same company 
offers even more contrast. This is a two-legged pole, 
or “A” frame, designed especially for telephone lines 
and for light power lines. As put out by the compan) 
it has webs on the bottom that permit its being buried 
in the ground substantially without using concrete 
foundations. In these calculations, however, concrete 
foundations have been figured so as to place the pole 
in the class of permanent line construction and make it 
decidedly safe. The costs have been figured in the 
same manner as for the triangulate poles. Of course. 
the concrete costs run less since not so large a founda- 
tion is required for an “A” pole as for a triangulate 
one. These poles are designed to stand a side strain of 
2500 pounds with a factor of safety of two. However. 
it is best not to use them in heights above 50 feet on 
account of their flexibility. 

It is seen that the annual charges come below the 
triangulate. For the 35-foot pole the annual charges 
are $0.973 as compared to $1.263 for the triangulate 
pole and $2.022 for the western cedar. The company 
claims that these poles may be used at 150-foot spans. 
but even though they were used on the 100-foot spans 
the costs per mile would be low as compared to wood 
poles. Of course, in using these “A-Flex” poles in a 
line about every fourth pole should be a triangulate 
so as to avoid undue flexibility and danger of a line 

















TABLE IX.—COSTS OF STEEL TRIANGULATE POLES. 


Price of steel 2.5 cents per pound. Freight rate from Pittsburgh, Pa., to Columbus, Ohio, 12.6 cents per 100 pounds. Junk 
value taken as 60 cents per 100 pounds. Life taken as 20 years 
i (i Ce Ct on criendnnhesen 6oeses enbkgnenenent ee 20 25 30 35 40 45 50 55 60 
DL 2 EE, “De Hua 6 0 elle S0-0.006cecbccnceabeeosnaoesee 3 3 4 4 5 5 6 6 
GG UE EDs rkecba's sckbeseccceccceccees dubesousnnes 270 330 396 463 533 602 673 1,000 1,120 
DE G0 totincckntogeeetehitedessts+08ss cerveensesnenh $0.34 $0.42 $0.50 $0.59 $0.68 $0.71 $0.85 $1.26 $1.40 
EE Oe an ccccandcusededes ces nesdsdneenebaceliekte 6.75 8.25 9.90 11.60 13.30 5.05 16.80 25.00 28.00 
Cost of concrete per foundation ......ccscccccccccccccccce 1.70 1.95 2.25 3.42 3.85 5.40 6.10 10.90 12.40 
BA GONE WEE HOSS vb cies cscct cas Chee 600 8ébcécdcuvobes 2.10 2.20 3.00 4.00 4.50 5.10 6.20 7.00 7.80 
SD GHEE “ccnesnesectsegbvigncoses ct thapeevectatesvats - 1.62 1.98 2.38 2.78 3.20 3.61 4.04 6.00 6.72 
ees Ge WO DOOD cciecenkes Givavoneescecewes eecosaeseee « Oa 0.84 13.27 16.83 19.13 22.65 25.91 38.16 52.88 
Depreciation deposit per $1.00 @ 5 per cent............... DG etbem *' 4ened..: “becan, *' “deelee ootan ‘tiene. nen eases 
SPORE GED BOP FORE acdc dccicccddcccéccnceceness 0.140 0.163 0.200 0.253 0.288 0.341 0.390 0.574 0.896 
Dns Ge Gr © OP GUUS Sdcbc céccctccdehecesdéssosbies - 0.556 0.652 0.796 1.01 1.15 1.36 1.555 2.29 3.17 
Se GD GE i'n nn. oa wen Wen btecsecbdceadescoos a” 0.815 0.996 1.263 1.438 1.701 1.945 2.864 4.066 
Cost per mile of 35 poles ......cccccccccces cectescenete ec, 24.87 28.56 34.82 44.30 50.30 59.50 68.10 100.40 142.00 
CORS ee See GE Se HN ha chs as cectccctécatbecctddenbewese - 12.52 14.68 17.93 22.74 25.82 30.62 35.00 51.60 73.20 
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TABLE X.—COSTS OF 


Stand side strain of 2.500 pounds. Factor of safety 2. 
100 pounds. Junk value taken as 60 cents per 100 pounds. 


Length. GU es © 6.6.08 Cbs eR N nk thins deeb es sedans bess dadesrsene 
Depth in ground, ft 
Weight per pole, Ibs 
Initial cost per pole 
Freight cost 
Labor cost 
Concrete cost per foundation 
Junk value as salvage 
Total cost per pole 
Depreciation deposit per $1.00 @ 5 per cent 
Depreciation charge per year 
Interest charge @ 6 per cent 
Total annual charge 
Cost per mile of 35 poles 
Cost per mile of 53 poles 















A-FLEX STEEL POLES. 


Freight rate from Pittsburgh, Pa., to Columbus, Ohio, 12.6 cents per 


Py et ee ge 20 25 30 35 40 45 
ees deFa We eYSes « 3 3 3 4 4 5 
ivebeeeenaweras 210 260 320 370 450 510 
dad sake ean es 04 $5.25 $6.50 $8.00 $9.25 $11.25 $12.75 
AR TT reer er 0.26 0.33 0.40 0.47 0.57 0.65 
fe. we we nhs 4.aie wie 1.50 1.60 2.20 3.15 4.15 4.60 
vend Sereee 044d 1.50 1.75 2.00 2.30 2.55 2.75 
Sanpeteed je wert 1.26 1.56 1.92 2.22 2.70 3.06 
barmageted caved 7.25 8.82 10.68 12.85 15.82 17.69 
a waegieawie th se<a se 0.01505 ..... ceuee oscve cons vonee 
a re Se 0.109 0.133 9.161 0.193 0.238 0.266 
bKiaidnde BOD Lat 0.435 0.53 0.64 -78 0.95 1.06 
Deere pages keueee 0.544 0.663 0.801 0.973 1,188 1.326 
bons Ralvetes miss 19.08 23.20 28.06 34.04 41.50 46.40 
Oden pads and anges 28.80 35.00 42.50 51.50 63.00 70.25 











pull in just one direction. Then taking 100-foot spans 
for 35-foot poles there would’ be 13 triangulate and 40 
“ \-Flex” poles, making a total cost per mile of $55.42 
compared to $107.20 for the western cedar-pole 


Such a steel line would be very durable and safe 
since the line with 100-foot spans would be in little 
danger of destruction by storm. The factor of safety 
would be much higher than for the wood-pole line and 
at the same time would not be subject to the danger 
from fire, a danger which is not negligible in many 
localities. The “A-Flex” pole has many commendable 
features for its adoption in telephone and telegraph 
and low-voltage power lines and would be worthy 
of further investigation on the part of public utilities 
using poles. 

The tubular steel pole considered in this article is 
me put out by the Electric Railway Equipment Com- 
pany, of Cincinnati, Ohio. The normal price of steel 
as quoted by that company is 2.25 cents per pound. 
These poles are extensively used for holding trolley- 
wire supports and lighting standards. Their use on 
telephone and power lines is yet very limited. The 
poles, as will be seen in the calculations, are made up 
in sections. The sections chosen are plenty large 
enough to stand the load as figured for the wood poles. 
The same items enter into the costs and annual charges 
as in the triangulate poles. The concrete costs evident- 
lv will not be so great since a much smaller square 
concrete foundation will be required for the tubular 
pole. These poles have a special reinforcing collar at 
the base for greater safety. It is seen that these poles 
come even cheaper than the steel triangulate poles. 
The curve of annual charges passes between the curves 
for the steel triangulate and the “A-Flex.” Of course, 
in these calculations the freight rates from the dif- 
ferent cities to Columbus, Ohio, causes some little 











difference. The rates on steel from Cincinnati are a 
little less than from Pittsburgh, yet the difference is 
only 2.6 cents per 100 pounds. 

The cost per mile for tubular poles is figured on 
the basis of 35 poles, or poles 150 feet apart. The 
triangle-section pole is the tested-stress structure. The 
triangle is the only form whose shape cannot change 
without changing the length of one of the sides. The 
triangulate pole is recommended for spans of 300 feet 
on account of this characteristic but it is thought that 
the span of 150 feet is the most satisfactory for the 
tubular steel pole. 

CONCRETE PILEs. 

The concrete pole is not yet used very extensively. 
It is in a state of experiment because it is not known 
just what effect age will have on it. Moisture absorp- 
tion and repeated drying out seems to affect certain 
grades of concrete. However, many concrete poles 
placed in the past several years appear to be durable. 
It is thought that if good reinforced-concrete poles are 
made of the proper mixture they will last as long as 
steel poles properly maintained. The life of steel im- 
bedded in concrete is practically indefinite. Concrete 
poles, of course, resist fire and do not fail abruptly if 
overloaded. The greatest disadvantage in concrete 
pole-line construction is that which deals with their 
manufacture. Concrete poles are of great weight and 
cannot be practically transported around the country 
like steel poles. It is the usual practice to make them 
on the ground where they are to be used. Problems 
of obtaining good sand and water arise, so that it can 
be seen that concrete-pole costs will vary with the 
community. The smaller sizes of poles, say up to 30 
feet, are usually made on the ground in horizontal 
forms, then hoisted into place when set. The taller 
poles are usually made in their vertical position, the 




















TABLE XI.—COSTS OF TUBULAR STEEL POLES. 


Price of steel 2.25 cents per pound. Freight rate from Cincinnati to Columbus, Ohio, 10 cents per 100 pounds. Junk value 


cen as 60 cents per 100 pounds. Life taken as 30 years. 


J .crgelh. QW Wi, Bis ic secicnddedghdecocccdetissceucton gases 20 
Degee 2 MS Ce vince nis 88schesns she aabenaseeeesceuenan 4.5 
Welt Ge Wee Mh Pv oka cd bre cindoub ev anescdeBecseroreone 227 
15’ 4” 
SCCtHlOMB USC .ccccccccccccccvcvercescccccscessevecccecs 6’ 3” 
Freight ; Ge is scnddecewen dads ce ibs hG be cbus deed eenseurte $0.23 
Initio? eet sie RR 6 cc entiicd since cessev sepeguessecdseevs 5.10 
Cost concrete foundation .............seeeceeeeseeccescees 1.00 
La DOP | GR Bee MUU ce decevaebsesccsutedecesediicgn seeetiers 2.10 
SALVRBO WANS oo cccsccccccccvccvccocssvevesvescsesecsosecs 1.36 
Tota) Ga ee Mtl a6dis chins 350 6s-Wibdhe bc00 Fences és eipeke 7.06 
l‘epreciation deposit per $1.00 @ 5 per cent............... 0.01505 
Deprecigtiom GRATES POP FORE ooccccscccccccocbscscesssete 0.106 
Intemeat Ghee Gh 6 MOF CGR... cvicdee coceccccccceccccce 0.424 
otal QMWMURE CUETO occ cece cic cevccccdecccsevibocccecnce 0.530 
Comt Gi Ce Ce ae NS heb 08s nee kes eve ccedeicd os 6e0% bis 18.55 





Weights and costs of coupling of sections figured in with initial cost. 


25 30 35 40 45 50 o5 60 
5.0 5.0 5.0 5.5 6.0 6.0 8.0 8.0 
346 406 620 686 751 1,041 1,384 1,627 
ie x 18’ 5” 21° 6” 20° 6” 20’ 6” 20° 7” 20° 8” 5’ 8” 
9” 4” y’ 4” 10’°5” 15°5” 18’ 5” 20° 6” 20° 7” 20’ 7” 
essen 6° 3” 7’ 4” 8’ 4” 10’ 4” 13’°5” 18’ 6” 18’ 6” 
$0.35 $0.41 $0.62 $0.69 $0.75 $1.04 $1.38 $1.63 
7.78 9.14 13.94 15.41 16.90 23.40 31.10 36.60 
1.00 1.00 1.25 1.25 1.35 1.35 2.20 2.20 
2.20 3.00 4.06 4.60 5.20 6.40 7.50 8.00 
2.08 2.44 3.72 4.12 4.51 6.25 8.30 9.76 
9.27 11.10 16.10 17.83 19.69 26.14 33.88 38.68 
0.140 0.167 0.243 0.268 0.296 0.393 0.511 0.582 
0.555 0.666 0.966 1.071 1.181 1.569 2.034 2.328 
0.695 0.833 1.209 1.339 1.477 1.962 2.545 2.91 
24.28 29.14 42.40 46.80 51.60 68.70 89.00 01.90 
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forms being built up and reinforcing rods properly 
spaced by templates and the concrete poured in by 
means of a hoist. The drop of the concrete mixture 
into the mold insures a compact column all around the 
reinforcing rods. 

The Pennsylvania Railroad Company, on the elec- 
trihed division through Hackensack Meadows, installed 
concrete poles in heights between 35 and 60 feet. The 
mixture used was a 1:2:4, the mechanical bond bars 
heing tied in a square skeleton frame covered by a 
minimum thickness of one inch of the concrete. These 
poles have an ultimate unit stress of 2000 pounds per 
square inch. The spans used were 120 feet. The 35- 
foot pole was designed to stand a top pull of 5300 
pounds. This line is proving very satisfactory. 

The usual shape of a concrete pole is square with 
bevelled edges above the butt. From the data sheet for 
concrete poles it is seen that the 35-foot pole is 6 
inches at the top and 12 inches at the bottom. About 
& one-half-inch twisted steel rods would be placed in 
rows through the section so that no rod would be cov- 
ered with less than one inch of concrete. The pole 
would not begin to taper until about 9 feet from the 
bottom, from which height the bevel on the corners 
would also start to give the pole a neat appearance. 

The figures used in regard to the quantity of ma- 
terial for the poles of different height have been taken 
from Gillette’s Handbook. The costs as given in his 
data appeared so low that they seemed below the nor- 
mal, so that the concrete, steel, and labor have been 
computed on what is thought to be a normal basis. The 
life of the concrete pole is taken at 30 years for the 
same reason as given for the life of a steel pole, name- 
ly, uncertainty as to line removal or to pole removal 
due to increased capacity required. 

It is seen that the concrete pole compares favorably 
with the steel poles, being even lower in annual charges 
on the smaller heights. The annual charge for the 35- 
foot pole is $1.036 as compared to $1.263 for the 
triangulate and $2.022 for the western cedar. In figur- 
ing costs per mile in annual charges 42 poles per mile 
have been used, equivalent to a span of 125 feet. It is 
thought that this is the safest span to use for concrete 
poles because they are not so elastic to undue strains 
as the steel poles. The elasticity due to the unbalanced 
loads may cause the concrete to crack and thereby open 
recesses for decay from the weather. 

One item omitted in the calculation of annual 
charges for concrete poles that was counted in the 
steel-pole calculations is that of salvage. 


CONCLUSION. 


As was stated at the beginning of this article, the 
results arrived at do not apply to all conditions of the 


Figured as built on ground where used. 
Poles set 125-foot spans. 
Length over all, ft.. ; 
Depth in ground, ft........... 
BO WH Bic sc eccceces ee 
SEED WEE, Mivénesecesecne 
Size steel rods used, in................. 
Cost of steel 
Cubic feet of concrete 
Cost of concrete 
Cost of binding. 
Labor cost ene 
Ss GD. sccsinne dd danetebbebedies datbhdctsnendsyechedebandetaeted 
Depreciation deposit per $1.00 @ 5 per cent...............-.406 
Depreciation charge per year 
a Ce Cr ey GOs oasc cohvccoaccedddevesenedachssevess 
Total annual charge 
Cost per mile of 42 poles 
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TABLE XII.—COSTS OF CONCRETE POLES. 


Taller poles built upright, smaller ones not. 
Cost of concrete taken at $6.00 per cubic yard. 
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country, or not even to all streets in the same com- 
munities. For instance, if wooden poles were set in 
rock, about $4.70 per pole would need to be added to 
the labor cost; if they were set in sidewalks, about 
$3.40 would need to be added. It also makes a great 
difference where the concrete foundation for a steel 
pole is to be built. Evidently in the mountains of West 
Virginia where materials would need to be carried on 
mule back, concrete would not be figured at $6.00 per 
cubic yard. 

It is thought that the prices given as initial cost of 
poles are fair ones and that prices among different 
companies for similar kinds of poles are nearly the 
same, also that cost of preservative treatment by speci- 
fication “AA” will not differ very much among com- 
panies dealing in treated poles. 

The results of this comparative study show that 
there is considerable gain in the way of annual charges 
if treated poles are used in the line. Public utilities in 
using treated poles will not only be acting in harmony 
with the conservation plans put on foot by the Govern- 
ment but will be actually saving money in the invest- 
ment. The wooden pole always will be commendable 
for pole-line use because of its ideal outline, if well 
selected, to resist stresses, since those encountered by 
a tree in natural life are much the same as those en- 
countered in pole-line service. The wooden pole has 
equal strength in all directions, large strength in 
torsion, and considerable elasticity to equalize unbal 
anced loading. This is obtainable in steel and in con- 
crete to a lesser degree, especially in regard to concrete. 





ELECTRICALLY OPERATED SHIPS AS AUX- 
ILIARY TO THE MERCHANT MARINE. 


Edward N. Hurley, chairman of the United States 
Shipping Board, ‘at the suggestion of Senator Charles 
L. McNary of Oregon, has tentatively approved a plan 
for the construction by private concerns of 150 motor- 
driven ships of 3000 tons each for use in our merchant 
marine. The proposed construction program is not to 
interfere with the construction work of the Emer- 
gency Fleet Corporation. 

The plans contemplate the equipment of the motor 
ships with Diesel engines, electric generators and mo- 
tors, requiring no machinery and material used in 
equipping steamships, such as boilers, steam piping. 
smoke stacks and propeller shafts. Chairman Hurley 
has given his conditional consent that wooden ship- 
yards, not engaged in building wooden ships for the 
Government, shall be free to enter into contracts to 
build such proposed motor ships for private owners. 
All such ships are to be built by American organiza- 
tions, and are to sail under the United States flag. 








Steel costs taken as 1.6 cents per pound. 
Life taken as 30 years. 


25 30 35 40 45 50 55 60 
4.5 5.0 5.5 6.0 6.5 6.5 7.0 7.0 
5 6 6 7 7 7 7 7 
10 11 12 15 16 17 18 19 
4 3 My By % % 1 1 
$1.58 $2.29 $3.92 $6.31 $8.56 $9.50 $13.34 $14.56 
16 21 26 36 43 50 56 61 
$3.56 $4.57 $5.78 $8.00 $9.55 $11.10 $12.45 $13.58 
1.20 1.20 1.20 1.50 1.50 1.80 1.80 1.80 
1.70 2.20 2.70 4.20 5.70 7.20 8.95 11.70 
8.04 10:26 18.60 20.01 25.31 29.60 © 36.54 41.64 
. DUD «eeee e808 eeeee eee +e  s#8#6#8 (#8888 
0.121 0.154 0.221 0.301 0.381 0.445 0.535 0.625 
0.482 0.615 0.815 1.20 1.52 1.774 2.19 2.50 
0.603 0.769 1.036 1.501 1.901 2219 2.725 3.125 
25.30 32.36 43.50 63.10 80.00 93.20 114.50 1381.40 
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Operating Features of Three-Phase 
Four- Wire Distribution 


Discussion of the Economies, Advantages and Precautions Accom- 
panying Distribution of Three-phase Energy Over Four Wires 


By GEORGE E. WAGNER. 


Superintendent of Plant, Madison Gas & Electric Company. 


\ THE early days of alternating currents in the 
| electrical industry, the current was generated and 
distributed singie-phase. Polyphase generation 
| distribution were developed later and in about 
“88 two and three-phase motors and generators made 
ir commercial appearance. At first two-phase cur- 
it was preferred for general use and three-phase 
urrent was used only for long distance transmission. 
‘ter a short time three-phase current became more 
pular and the tendency has been toward its exclu- 
e use for general power purposes. 
Three-phase current distribution was at first car- 
d on over three-wire circuits. In this system trans- 
rmers for lighting purposes are connected between 
any two lines and for three-phase power they are con- 
nected in delta on both primary and secondary side. 
his connection is shown on Figure 1 and is generally 
ferred to as the delta-delta connection. 
Shortly before 1900 three-phase, four-wire dis- 
tribution was developed, no doubt, a direct outgrowth 
' three-wire distribution, increasing the line voltage, 
hereby reducing size of wire and the amount of cop- 
per required, and still permitting the use of the same 
step-down transformers used for the three-wire sys- 
m. In this system the transformers for polyphase 
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1.—Three-phase 


se are connected in “Y” or star on the primary side 
and in delta on the secondary side. This connection, 
shown in Figure 2, is generally called the star-delta 
mnection. The voltage on the transformers is the 
ime as on the three-wire system and, therefore, the 
secondary voltage is also the same. For single-phase 
se transformers are connected between a phase wire 
nd the neutral as shown in Figure 3. The neutral 
oint should be grounded. 

The three-phase, four-wire system has since 1900 
‘een adopted by many cities which have remodeled 
their distribution systems or have developed new sys- 
tems. 

At the present time there are still three methods 
of distributing high voltage alternating current, 
iamely, single phase, two phase, and three phase. In 
oth two-phase and three-phase there are three-wire 
and four-wire systems. 





EcoONOMY OF FouR-WIRE CIRCUIT. 


In comparing these various methods of distribu- 
tion it is essential to first consider the initial cost, the 
largest item of which is the copper. Assuming the 
weight of copper required for a single-phase circuit 
as 100 per cent, the amount of copper required for 
the various systems for the same load would be as fol- 
lows: 


Method of Distribution. Per cent copper. 


NI MR og dct ba bd A AO Oe ne Svke WRaw ess 100.0 
Two-phase, four-wire system ................0+.00- 100.0 
Two-phase, three-wire system ..............eeee: 72.9 
Three-phase, three-wire system .................. . 79.9 
Three-phase, four-wire system (4 wires).......... 33.3 


If a four-wire circuit is used for three-phase power 
only, only three wires are necessary, requiring only 
25 per cent of the copper of a single-phase circuit. 
The tabulation above is based on using the same volt- 
age on step-down transformers. The maximum volt- 
age has different values depending upon the system 
used. 

The three-phase, four-wire distribution in general 
use is the 2300/4000 volt system, so called because 
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Fig. 2.—Three-phase Star-delta Connection of Transformers. 





the voltage between any phase wire and the neutral! 
point or neutral wire is about 2300 volts, and between 
phase wire 4000 volts. Since the voltage to neutral 
is the same as was used for the three-wire system, the 
same transformers can be used. 

Since the line voltage in the four-wire system is 
1.73 times that of the three-wire system, and the line 
current is proportionately less, and the line drop di- 
rectly proportional to the line current, it follows that 
the size of wire required for the same load and with 
the same permissible loss is one-third of that required 
for three-wire distribution. 

From the above it follows that if a three-wire 2300- 
volt circuit is converted into a four-wire 2300/4000- 
volt circuit, the capacity of the circuit for the same 
voltage regulation is tripled. If this circuit is to sup- 
ply any individual single-phase transformers, how- 
ever, then the fourth or neutral wire should be strung 
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in. It is possible to use the ground as the neutral re- 
turn but it is generally considered more satisfactory 
to use the fourth wire. 

From the above it also follows that if two single- 
phase 2300-volt circuits are combined into one four- 
wire 2300/4000 volt circuit, the capacity of the three- 
phase circuit is three times that of the two single-phase 
circuits combined. 

For example, we will calculate the amount of elec- 
tric energy that can be transmitted a distance of 5000 
feet over No 2 copper wire with a line drop of 92 
volts between the generator and the load, the phase 
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however, that the amount of power that can be trans- 
mitted varies in the ratio of 2 to 4 to 12. 

While the increased line voltage is advantageous 
insofar as it requires less copper, it must be viewed 
from another angle less beneficial. If branches of 
trees are permitted to extend through the line between 
phase wires, they will cause leakage—particularly in 
wet weather—frequently causing one or more wires 
to burn off. The increased voltage must also be taken 
into consideration on underground work. If two two- 
conductor cables are used for a three-phase, four- 
wire underground circuit the insulation of one pair 
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voltage to be 2300 volts. The resistance of No 2 cop- 
per wire is 0.156 ohms per 1000 feet, and the resist- 
ance of one single line would be five times that or 
0.78 ohms. 

In a single-phase circuit the drop in voltage would 
be twice the drop in one line. The circuit would then 

Q2 
transmit ——-——— or 58.9 amperes or about 135 kilo- 
78 X 2 

volt-amperes. 

In a three-phase, three-wire circuit the drop in volt- 


age would be 1.73 times the drop in one line. A cir- 
92 
cuit of No 2 wire would then transmit —————— 
78 X 1.73 


or 68.2 amperes or about 275 kilovolt-amperes. 
In a three-phase, four-wire circuit with a balanced 
load the drop in voltage would be the drop in one line 
g2 





only. This circuit will then transmit or 118 am- 


0.78 
peres or about 810 kilovolt-amperes. 

As the number of wires required for the above 
systems are 2, 3 and 4, respectively, the amount of 
copper required under the three conditions would be 
The calculations show, 


in the ratio of 2 to 3 to 4. 


Fig. 3.—Three-phase Four-wire Circuit Showing Bank of Three Single-phase Transformers and.One Single-phase Unit. 





must be sufficient for 2300 volts and of the other pair 
for 4000 volts. 

The grounded neutral and increased line voltage 
must also be considered in the choice of lightning ar 
resters. On account of the grounded neutral, a groun:! 
on a phase wire will be a short on the circuit. When 
linemen work on a three-phase, four-wire circuit the) 
must bear in mind that they are working on a higher 
voltage than on a three-wire line, with the same volt 
age for transformers. The grounded neutral pro- 
tects the circuit against a possibility of a voltage higher 
than the phase voltage to ground. This should, there- 
fore, be considered as a safeguard and no disadvan- 
tage. i 
TRANSFORMER CONNECTIONS. 


In both three-wire and four-wire systems it is pos 
sible to supply three-phase current from two trans 
formers only, with an open-delta secondary. If onl) 
two transformers are used on a four-wire circuit, the 
neutral point of the transformer bank must be con 
nected with the neutral wire. Without this connec- 
tion the two transformers would simply be in a series 
across 4000 volts and would deliver a single-phase 
current only. 

When three transformers are used on a four-wire 
circuit the neutral point of the- transformer bank 
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should be isolated except in special cases, that is, it 
should have no connection with the neutral wire of 
the circuit or the ground. 

Some companies have tried to connect the primary 
neutral point of transformer banks which supplied a 
comparatively large single-phase load in addition to 
a three-phase load. To take care of the unbalanced 
load a larger transformer was installed in the phase 
supplying the single-phase load. The primary neutral 
wire was then connected, with the idea that it would 
take care of the excess primary current for the larger 
ransformer instead of having it pass through the 

ndings of the smaller transformers. An example 
' this condition would be a consumer requiring sin- 
gie-phase current for spot welders and three-phase 
‘-urrent for a few motors. 

Laboratory tests have shown, however, that under 
lie conditions cited above the primary neutral carried 
vactically no current. The tests showed that if a 

gle-phase load is supplied from one-phase of a 

ee-phase bank of transformers, the other two trans- 
formers act as one single-phase transformer operating 

parallel with the transformer on the loaded phase 
ad share the load with it. The oscillograph showed 
hat the current through the primary winding of the 

rge transformer divided and- part of it passed 
rough the primary winding of each of the other two 
rinsformers. The current’ waves of the current in 
he two transformers were about the same, exactly in 
hase and just 180 electrical degrees from the current 

the transformer-on the loaded phase. 

These tests also showed that the current in the 
icutral wire was practically zero so long as the volt- 
ages were balanced. As soon as the voltages were 
inbalanced in the secondary delta, a circulating cur- 
‘ent was set up in the delta and a flow of current in 

‘ neutral wire of the primary current occurred. 

Moreover, they showed that when a single-phase 

id was supplied from one phase of delta-connected 
econdaries, the load was distributed over the three 
ransformers, the transformer on that phase supply- 
ing about one-half and the other two together the 


N 
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Fig. 4.—Line Diagram Showing Distortion of Star Voltage Due 
Open Neutral With Unbalanced Loads in Phases. 


other half. The exact proportions of the load supplied 
by each seemed to depend upon the power-factor of 
the circuit. The tests also showed that the three 
transformers divided the single-phase load in about 
tle same proportion whether the primary neutral was 
connected or isolated. 

The results of these tests were verified in the field 
6. a bank of transformers supplying a 200-ampere, 
three-phase load, and in addition two 100-ampere spot 
welders from one phase. Every time a spot welder 
came out it drew current from all three transformers. 
The current in the neutral caused by the welders com- 
ing on was practically nothing. A comparatively 
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heavy current was set up in the neutral wire, however, 
when the operator at the station varied the voltage on 
one phase with the feeder regulator. 

From the above it follows that there is no occasion 
for installing in a bank of transformers supplying 
three-phase power plus an additional single-phase 
load, one transformer with a capacity larger than the 
capacity of the other two combined. Inasmuch as the 
neutral wire carries practically no current there would 
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Fig. 5.—Line Diagram Showing Voltage Magnitudes and Rela- 
tions With Delta and Star Connected Transformers. 


under such conditions be an excess current in the 
windings of one or both of the smaller transformers, 
if the larger transformer carried full load. In deter- 
mining the sizes of transformers necessary for an in- 
stallation like the above, it should be borne in mind 
that the transformer on the phase supplying the sin- 
gle-phase load actually supplies only about one-half 
of the single-phase current while the other two supply 
the balance. 

From the above it also follows that the primary 
neutral point of three-phase transformer banks should 
be isolated unless the transformers have ample ca- 
pacity to take care of their regular load plus any cir- 
culating current that may be set up on account of an 
unbalanced voltage condition. If one phase wire 
should develop a ground the voltage on that phase 
would naturally drop on account of the heavy current. 
The transformer bank with the primary neutral con- 
nected would immediately tend to equalize the volt- . 
ages on the three phases. The other two transformers 
would draw a heavy current on their phases trying to 
boost the voltage on the grounded phase. The prob- 
able result would be that the primary fuse of one 
transformer would blow and the other two would then 
carry the load on open delta. If the capacity of the 
other two transformers was insufficient they would 
be overloaded and would be liable to be damaged. 

If the primary neutral point of a transformer bank 
is isolated there is no circulating current caused by 
unbalanced voltages, but if one blows a fuse the other 
two transformers are actually in series. between two- 
phase wires—their secondary voltages are one-half of 
the normal voltage times 1.73, about 200 instead of 220, 
and the voltage across the secondary and primary of 
the transformer with the fuse blown is zero when 
the load -is straight resistance or single-phase load. If 
there are any three-phase motors on the circuit they 
will run and their windings will tend to keep up a 
delta voltage. If these motors are stopped they will 
as a rule not start because it would be equivalent to 
trying to start them on a single-phase current. 

One of the greatest advantages of three-phase, 
four-wire distribution is its successful use for both 
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light and power purposes regardless of load balance. 
If a single-phase feeder regulator is installed in any 
phase it can be adjusted to give a constant voltage 
at any point on the line regardless of the load on the 
other phases. In fact, one method of developing a 
four-wire circuit is to supply all the single-phase light- 
ing load from one phase and equip this phase with a 
feeder regulator. When the lighting load increases 
it can be distributed over all three phases and feeder 
regulators installed in them. 

On account of the simplicity of voltage regulation 
a three-phase, four-wire circuit can be used for sup- 
plying all the current for any district, whether it is 
used for lighting, heating, or power. It thereby over- 
comes the necessity of paralleling circuits and reduces 
the investment for any district. Supplying current for 
both lighting and power purposes also increases the 
load-factor on the circuit because the power load gen- 
erally decreases considerably before the lighting peak 
comes on. 

In three-phase, four-wire distribution individual 
transformers for lighting purposes are connected be- 
tween any one phase wire and the neutral wire. If a 
number of such transformers are distributed over the 
three phases there is a possibility of trouble from an- 
other source. Under this condition the current in the 
neutral wire is the vector sum of the current in the 
phase wires. If the neutral wire should at any time 
open between the station and the load, an unbalanced 
load on the phases would cause an unbalance in volt- 
age which might be disastrous to lamps burning in the 
circuit at the time. 

The current in the primary winding of a trans- 
former increases as the secondary current increases 
because the actual reactance in the primary decreases. 
Therefore, if two phases were heavily loaded and one 
phase had almost no load and the neutral wire went 
down, the difference in reactance would cause the neu- 
tral point of the circuit to be drawn out of center, as 
shown in Figure 4, the transformers on the loaded 
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phases would then be practically in series between 
phase wires, and deliver a secondary voltage of nearly 
100 and 200 instead of 110 and 220. The transform- 
ers on the phase carrying very little load would then 
have a voltage of about 3500 volts impressed upon 
their primaries and their secondaries would deliver 
175 and 350 volts instead of 110 and 220 volts, with 
the probability of the central station having to replace 
a lot of lamps. In Figure 4 the correct voltages are 
indicated by full lines and the distorted voltage con- 
dition is shown by the dashed lines. 

The probability of such a case of trouble can be 
reduced by carefully distributing individual lighting 
transformers over the three phases with a view of 
keeping the load fairly well balanced. The possibility 
of such a case of trouble can be overcome by supply- 
ing all of the single-phase lighting transformers from 
one phase, but the most satisfactory method of over- 
coming this danger seems to be to ground the neutral! 
wire not only at the station but at several places along 
the line. The ground connections would serve as a 
path in parallel with the neutral wire and if the neu- 
tral wire broke down anywhere the ground would take 
care of the unbalanced load and prevent sufficient dis- 
tortion to do any damage. With a good ground con- 
nection there should be practically no distortion what- 
ever. The locations for grounding must be selected 
with great care to guard against picking up stray cur- 
rents. In localities where a ground connection woul: 
be liable to pick up excessive stray currents it would 
be advisable to guard against a break in the neutral 
wire by tying the neutral wires of different circuits 
together wherever such connection could be made con- 
veniently. This method would almost eliminate the 
possibility of an open circuit in the neutral wire. Cir- 
cuits supplying outlying districts can generally be 
grounded w ithout danger from picking up stray cur- 
rents. 

In changing from three-phase, three-wire to three- 
phase, four-wire distribution the first consideration is, 
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of course, the higher generator voltage. If the 
winding of a 2300-volt, three-phase generator is con- 
nected in delta, it can be connected in star and if the 
insulation is sufficient, can be used for 4000 volts. If 
the generator is already star connected it would have 
to be rewound. The all-important requirement on the 
line is to make sure that when the change is made in 
the transformer connections the phase relations will 
not be changed, in order that the rotation of three- 
phase motors will not be reversed. Figure 5 shows the 
change from delta to “Y” connection which will not 
disturb the phase relations. 

Figure 6 shows the actual change in connections in 
the field in changing a bank of transformers from a 
delta-delta to a star-delta connection. The connections 
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Fig. 7.—Diagram Showing Effect of Reversed Phase on 
Secondary Delta. 


on the secondary side are not disturbed. The simple 
rule is that all the right-hand primary legs or all the 
left-hand primary legs are connected to the neutral 
point, and the other legs are connected to phase wires. 

It might be well to caution against reversing the 
secondary side of any one transformer in connecting 
a new bank. Such connection would be equivalent to 
throwing a short on a voltage equal to twice the phase 
voltage, a condition shown in Figure 7. 

If an attempt were made to close the secondary 
delta with the primary current on it would be equiv- 
alent to a short circuit on 440 volts. 


SUMMARY. 


(1) On account of the increased voltage in the 
three-phase, four-wire system, the amount of copper 
required for transmitting the same load over the same 
distance is very much less than is necessary for any of 
the other systems. ; 

(2) The change to the four-wire system does not 
cause a change in voltage on the step-down transform- 
ers, thereby permitting the use of the same transform- 
ers. 

(3) The four-wire system can, on account of the 
“Y” connection and its simplicity of regulation, be 
used for supplying current for light, heat, and power 
purposes from one circuit, thereby overcoming the 
necessity of parallel circuits. This produces an addi- 
tional saving in copper. 

(4) In order to protect all parts of the circuit 
against excessive voltage to ground, and to protect 
single-phase lighting transformers against excessive 
voltage, the neutral wire of a three-phase, four-wire 
circuit should be grounded not only at the station but 
at a sufficient number of points along the line. 

(5) The neutral point of three-phase trans- 
former banks should be isolated. 

(6) When the neutral point of a three-phase 
transformer bank is connected with the neutral wire 
of the circuit, the delta connected secondaries tend to 
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equalize the phase voltages. This should, therefore, 
not be done except on transformers of large capacity. 

(7) If a single-phase load is supplied from one 
phase of the delta connected secondaries of a three- 
phase bank of transformers, the transformer on that 
phase will supply about one-half of the single-phase 
current, and the other two transformers will supply 
the balance, whether or not the primary neutral point 
is connected to the neutral wire. ‘ 

In conclusion it might be well to emphasize that 
the principal advantage of three-phase, four-wire dis- 
tribution is the combination of the increased line volt- 
age and Y connection. The Y connection without an 
increased line voltage would require as much copper 
as a single-phase circuit. The increased line voltage 
without the Y connection would sacrifice the sim- 
plicity of regulation and consequent advantage for sup- 
plying current for light, heat, and power from one. 
circuit. 





TELEPHONE GIRLS TRAINING FOR 
SERVICE IN FRANCE. 


Chicago Telephone Company Conducts School to In- 
struct Operators for Army Service Abroad. 


A form of war activity that is little heard of, but 
that is of particular interest to the electrical industry, 
is the training of girls for positions as telephone opera- 
tors in the war zone. Already 33 patriotic American 
girls have departed for France and this number is be- 
ing increased every day. 

The accompanying illustration shows a group of 
Chicago girls taking the course offered by the Chicago 
Telephone Company. This training is being given by 
the company after the young ladies have passed an 
examination by the Government to determine whether 
they are sufficiently fluent in French. 


Group of Telephone Operators Taking Course for Service In 
War Zone. 


This class is being constantly augmented by fresh 
arrivals and every few days one or more of the girls 
finish the course and leave for an eastern port of em- 
barkation to start for France. 
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Editorial Comment 





Three-Phase Four-Wire Distribution 
OR general city distribution of power and lighting 
F from the same circuits, excepting perhaps in the 
most congested down-town districts of the large 
cities where direct current has apparently become the 
custom, the three-phase four-wire circuit has come 
steadily to the fore. It is the circuit par excellence 
for mixed service, economical, flexible and reliable, all 
being obtained coincidentally. 

The salient features of the four-wire three-phase 
circuit are that with standard distributing transform- 
ers energy may be transmitted at 4000 volts and dis- 
tributed at 2300 volts; it uses 33.3 per cent of the cop- 
per and the three-wire circuit but 75 per cent required 
by the single-phase two-wire circuit; by connecting 
single-phase loads between phase wires and neutral 
and three-phase loads between phase wires it is 
possible to regulate the voltage of éach individual 
phase according to its length and load _ without 
seriously affecting the three-phase supply in the way 
of voltage regulation or unbalance, provided the neu- 
tral point of the star-delta three-phase transformer 
bank is not tied in. The four-wire circuit offers less 
likelihood of service interruptions to lighting loads 
than does the three-wire circuit, for if one phase 
breaks down the other two phases and neutral are 
still able to supply their respective single-phase loads 
without cognizance of the failure of the other phase, 
provided the neutrals of power banks are not tied-in to 
neutral ; this is a matter of extreme importance should 
a phase break down during the evening lighting period, 
since it means virtually one circuit down instead of 
two, until the loads of the phase in trouble can be cut 
over to some other phase or circuit or till repaired. 

Elsewhere in this issue appears a discussion of 
some operating and economic aspects of four-wire 
three-phase distribution. Emphasis is placed upon not 
tieing in the neutral of three-phase transformer banks 
on the score of reliability. It might be pointed out that 
so long as the low-voltage side of these three-phase 
transformer banks are connected in delta the neces- 
sity of connecting in the neutral point in the high-volt- 
age side disappears as the secondary serves the same 
equivalent purpose, namely, furnishes a circuit for the 
exciting current, and without fear of distorting the 
wave-form as would occur if the neutral point was 
open andthe secondary not'a closed circuit. More- 
over, to tie in the neutral with the delta closed is to 
short-circuit the third harmonic exciting current and 
its multiples in the primary, a condition tending toward 
inductive interference to neighboring circuits as well as 
reduced capacity of conductors and transformers and 
phase unbalance under conditions of unequal load and 
length of phases of the single-phase circuits. 
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The recommendation that the neutral conductor be 
grounded at frequent points along the circuit, and 
that the neutrals of different circuits be actually con- 
nected together at intervals along their path will doubt- 
less meet with criticism by engineers operating some 
of the largest four-wire three-phase distributing net- 
works in existence. At least one company, with the 
largest four-wire system in the world, carefully iso- 
lates and insulates its neutrals except at one point, the 
neutral of the transformers in the station, where a 
good groynd can be attained and maintained. More- 
over, it installs lightning arresters along its lines be- 
tween neutral and earth, and its linemen treat the neu- 
tral as a live conductor. A frequently grounded neu- 
tral not only tends to pick up vagabond currents, 
whether for city or urban distribution, which will tend 
to reduce the current-carrying capacity of the circuit, 
but may cause phase unbalance and will interfere with, 
and may even jeopardize, voltage reduction when ac- 
complished automatically by contact-making voltmeters 
of the compensated type or with line drop compen- 
sators. 





The Boston Street Lighting Decision 


LOSE observers of the progress of the Boston 
C street lighting rate case before the Massachu- 

setts Gas and Electric Light Commission will 
not be surprised at the recently announced finding of 
the board in favor of the city. The company fought 
a remarkable battle, but it was committed to the de- 
fense of a cost estimate of too great elaboration. The 
Commission intimates this in its finding by refraining 
to deal with the subject-matter of the case at length 
along the lines analytically followed by the contestants. 
The failure of these elaborate cost data to win the 
case for the company follows out some of the thoughts 
expressed editorially in this journal during the most 
active part of the case and indicates that it does not 
pay to go too far into theoretical cost assumptions in 
handling rate cases of this kind. 

The price reductions recommended by the Commis 
sion will, it is estimated, save the city something like 
$600,000 in the 10-year life of the contract signed in 
1914. The most interesting price change is from 
$87.53 to.$79.60 per year of 3828 hours’ operation fo 
500-watt direct-current magnetite arc lamps. The new 
series incandescent prices will be $15.92 for 40-candle- 
power lamps; $17.69 for. 60-candlepower ; $22.94 for 
80-candlepower, and $29.98 for 100-candlepower units. 
These incandescent rates strike one as pretty low in 
face of present coal and labor costs, but the finding 
represents the board’s best endeavor to establish a fair 
return for the service as a whole. It is to be remem- 
bered that a very large number of lamps is involved in 

















this ruling, no less than 4543 magnetites and nearly 
,000 series incandescents having been in service at the 
tne the contract was signed, with subsequent additions 
to which the new rates will apply. The city made an 
extraordinarily able attack upon the company’s theory 
of costs and the municipality had the services of one 
of the best known electrical engineering professors in 
New England at its disposal. The “drive” against the 
company’s cost structure brought out the uncertain- 
ties of the assumptions at various points, and it proved 
impossible to convince the board that the company’s 
estimate of costs was unassailable. The city conceded 
the soundness of basing the price for the service upon 
its cost, it is true, but it examined item by items all the 
expenses and property exhibited by the company and 
‘hallenged many of them either as to their inclusion 
at all or the reasonableness of the company’s expenses 
and property costs, or the theories of the apportion- 
ments of expenses or property common to street light- 
ing and the commercial use of electricity. 

The nub of the board’s discussion of theoretical 
costs lies in the following words: “When it comes to 
the investment and expenses common to the com- 
pany’s entire system and-business, any assignment to 
the city of a definite share in each item depends pri- 
marily on the assumed necessity of making such as- 
signment. The mind then addresses itself to this 
specific task, item by item, and involves the adoption 
of theories which, however plausible, have had little 
influence in the development of the company’s prop- 
erty. The careful examination of every detail of the 
company’s affairs during these long hearings made it 
clear that, had the company never lighted the streets 
of Boston, there is little, if any, of its plant other than 
that devoted exclusively to the service with which it 
could or would have dispensed. Even while the case 
was pending the growth of the commercial business 
changed substantially the ratio of the city’s demand to 
the company’s peak—a ratio used repeatedly in deter- 
mining and stating with “illusive inexactness’” items 
of investment and expense attributable to the city. 
Neither party sought to measure the “fair price of the 
entire service” by its cost if independently performed, 
and both parties recognized the community of inter- 
est alluded to in dealing with the generating and trans- 
mission expenses. A recognition of a similar com- 
munity of interest in dealing with all investment and 
operating costs, which are so indistinguishably asso- 
ciated with the entire business, will permit the city to 
enjoy the advantage of this association, but without 
discrimination either in its favor or in favor of any 
other customer or class of customers.” The board 
sees no need of reaching merely a theoretical estimate 
of an assumed investment for Boston street lights on 
the day the contract became effective. 

Nothing in the decision justifies the belief that there 
is no use in trying to determine the cost of a particu- 
lar service in a commission proceeding of this kind; 
Lut the wide gulf between the actual, visible costs of a 
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service and of costs pro-rated to it is most apparent. 
Trimming, patrolling, renewing and repairing lamps 
and fixtures, and the energy delivered to the lamps are 
costs of the first crder. Granted, of course, that over- 
head charges and administrative costs also apply to 
street lighting outlay yielding a fair return to an oper- 
ating company for its plant and efforts engaged in 
such work, it none the less follows from the Boston 
decision that it is of doubtful value to proceed any- 
thing like as far on the basis of assumptions as on the 
Lasis of more readily ascertained facts. In other 
words, the lesson for the utility in street lighting nego- 
tiations seems to be this: Set down the demonstrable 
costs of the service as fully as possible, but do not 
spend too much time upon the elaboration of the re- 
maining assumed costs which make up the total, but 
which are intrinsically indefinite in character. 





For the Cause of the Vacuum Cleaner 


PRING-CLEANING time is here. With the com- 
S ing of warmer weather, moving and longer hours 

of sunshine, houses are thrown open, storm win- 
dows are taken down, and the fresh air of Springtime 
is allowed to enter homes barricaded for so many 
months against the outdoor air., And with spring- 
cleaning crusades comes pneumonia and sickness, for 
the germ-laden dust of indoors is more deadly than 
the blast and exposure of the outdoors. And when the 
annual spring cleaning occurs, dust long laid latent is 
scattered around, covering materials and mouths with 
disease-breeding germs, and sickness often follows. 

It is claimed that dust and dirt and the germs har- 
bored and scattered by them are the greatest cause of 
illness in the home, and the chief source of infection 
and fatality to those going about housework. It is now 
thought that scourge, infantile paralysis, may be com- 
municated by dust-borne germs from road and floor. 
As deadly as the Hun abroad are the microbes har- 
bored in the dust at home, and more numerous and 
tireless are they in their myriads. While vanquishing 
the enemy abroad, no effort should be spared therefore 
to exterminate the enemy at home, an enemy unseen 
yet virulent. 

Spring-cleaning time should be vacuum cleaner 
time, for the vacuum cleaner is the simplest safeguard 
against the unseen hordes of microbes that find harbor 
in cracks and crevices and make every speck of dust a 
menace. The vacuum cleaner collects the dust and 
dirt where other methods scatter them broadcast. The 
vacuum cleaner saves work, where other methods make 
it. The vacuum cleaner is the housewife’s best friend 
for it enables the home to be kept cleaner and cleaned 
easier, it makes house cleaning safer, healthier, more 
thorough and less unpleasant. 

The vacuum cleaner is a friend, indeed. And its 
use, like a woman’s work, is never done, because house- 
cleaning goes on and on, and will go on as long as 
there are families and homes. Help the vacuum cleaner 
along. 
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Week’s Events 
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Activities of Committee on Electric Service—Signaling- 
Apparatus Section Formed—Water Power Legislation Urged 


CONTRACTOR-DEALERS TO HOLD AN- 
NUAL CONVENTION. 





Newly Organized Association Will Meet in Cleveland in 
July. 


At the recent meeting of the executive committee 
of the National Association of Electrical Contractors 
and Dealers held in Detriot, Mich., it was tentatively 
decided to hold the annual convention in Cleveland, 
Ohio, beginning the week of July 15. The Hollenden 
Hotel will probably be the headquarters for the con- 
vention. 

The meeting of the executive committee was a very 
successful one, and was held coincidently with the con- 
vention of the Michigan State Association of Elec- 
trical Contractor-Dealers. On Monday noon a lunch- 
eon was given in honor of the executive committee by 
the Detroit Electric/Club, at which Joseph A. Fowler, 
of Memphis, Tenn., and W. A. Tuohey, of Springfield, 
Mass., were the principal speakers. On Monday night, 
a meeting of 250 contractors was held in St. Andrew’s 
Society Hall, at which addresses were delivered by 
Chairman Peet, James R. Strong and William L. 
Goodwin, all of New York. On Tuesday, a banquet 
was held at the Statler Hotel, at which the same speak- 
ers were called upon. 

The executive committee meeting was devoted very 
largely to the presentation of committee reports, indi- 
cating considerable progress in the reorganization plans 
of the association. The meeting was considered the 
most successful held so far by the committee. 





NEW YORK ELECTRICAL SOCIETY OB- 
TAINS 500 NEW MEMBERS. 


Big Membership Drive Results in Securing Desired Quota 
Before Expiration of Time Set. 


With a margin of nearly two months to spare the 
New York Electrical Society has closed its member- 
ship campaign, the 500 new members having been 
secured. 

Last fall it was decided that during the winter and 
spring the Society should increase its strength by 500. 
Accordingly a Membership Committee was appointed 
and plans were laid for an energetic campaign. A 
thermometer showing 500 degrees was designed to 
record the progress of the campaign and the slogan, 
“Over the Top by June 1,” was adopted. 

Different members of the committee directed the 
campaign among the branches of the industry which 
they represented, with the result that the Society now 
includes in its membership some of the foremost elec- 
trical men of the central-station industry, as well as 
experts in telegraph, telephony, street-railway opera- 
tion, the electrification of steam railways and manu- 
facturers of electrical goods..- 

At the meeting of the Executive Committee held 
April 4, the results of the drive were disclosed and 
received with marked enthusiasm. The chairman of 








the Membership Committee stated that although the 
long coveted ambition of his committee had been real- 
ized, the encouragement of new enrollment would not 
cease. Before the meeting adjourned, a resolution 
thanking the members of the Membership Committee 
for their “unexampled efborts and splendid succcess in 
building up the membership of the Society” was unani- 
mously adopted. Each committee member will receive 
a copy of the resolution. 





OHIO ASSOCIATION TO HOLD CONVEN- 
TION. 


Annual Meeting at Cedar Point, O., July 10, 11 and 12. 


There will be a convention of the Ohio Electric 
Light Association at Cedar Point this year, and so far 
as now known the time will be July roth, 11th and 
12th. The time is yet to be officially fixed by the 
Executive Committee. 

At the meeting of the committee held in Columbus 
recently, after full consideration, it was unanimously 
voted to hold a convention this year, under modified 
conditions, however, as to expenses and entertain- 
ment. It was thought by the committee that all efforts 
that entail entertainment or extraordinary expense 
should be discontinued in these times of war, but that 
a convention at which the members of the Association 
could again meet and discuss the problems that are 
facing the industry was highly necessary. 

In discussing the decision of the Executive Com- 
mittee, D. L. Gaskell, secretary of the Association 
says, “The action of the committee is to be greatly 
commended. At no time in the history of the industry 
is it more necessary to get together frequently and 
consult upon measures that are necessary to conserve 
the industry and assist the government in the prosecu- 
tion of the war. No branch of business has done more 
to assist the government than utility men and in order 
that we may exert our fullest force in this direction 
we would have frequent consultations as to measures 
and other matters.” 


WISCONSIN CONTRACTOR DEALERS WILL 
MEET AT MADISON. 





Quarterly Meeting April 23-24 Will Consider Overhead 
Expense and Trade Acceptances. 


The Wisconsin State Association of Electrical 
Contractors and Dealers will hold its next quarterly 
meeting at Madison April 23 and 24. The program, 
as announced by John A. Piepkorn, state secretary, 
Milwaukee, provides for a talk on “Trade Accept- 
ances,” and a discussion of the subject; the subject 
of “Why the Electrical Contractor Should Become a 
Merchandiser” will be handled by a man who has 
found out why. Other matters to receive attention are: 
“Selling Electrical Appliances on the Installment 
Plan”; “Ovethead Expenses in Our Business,” and 
“Industrial Lighting.” This organization has about 
100 members. 









April 20, 1918. 


COMMITTEE ON GAS AND _ ELECTRIC 
SERVICE ACTIVE IN COAL SITUATION. 


Aids Government in Working Out a Feasible Zone System 
for Coal Distribution. 


It is reported by the National Committee on Gas 
and Electric Service that the United States Fuel Ad- 
ministration, in co-operation with the Director General 
of Railroads, announces a zone system to govern the 
distribution of bituminous coal during the coal year 
beginning April 1, 1918. This zone system is described 
elsewhere in this issue. 

In view of national necessities and. of the serious 
danger of another coal shortage the United States Fuel 
\dministration and the United States Railroad Ad- 
ministration have devoted several months to the study 
of what can be done to remove the causes which have 
hampered the enlargement of coal production. It has 
been found that in a substantial sense the country has 
been engaged in “carrying coals to Newcastle.” Cars 
and locomotives have been occupied for many unneces- 
sary days in hauling coal hundreds of unnecessary 
miles in order to deliver it at places much more ac- 
cessible to other coal fields, whence coal could be ob- 
tained with far less tax on the transportation energies 
of the country. 

In addition to the saving in transportation, the sys- 
tem will provide for the possible retention of some- 
thing like 5,000,000 tons of coal for the eastern states 
which heretofore has gone west, all rail. This tonnage 
can be readily utilized in the east. As an indication 
of the saving to be effected by the system, it will elim- 
inate the movement of more than 2,000,000 tons of 
Pocahontas coal to Chicago and other western points 
over a haul of about 660 miles. Chicago can obtain 


this tonnage of coal, and under this system must ob- 
tain most of it from southern Illinois mines, with an 


average haul of 312 miles. Allowing for the differ- 
ences in quality in the two coals there will thus be 
saved 11,400,000 car-miles or very conservatively fig- 
ured, 285,000 car-days. This will permit 14 additional 
round trips of 20 days each from West Virginia mines 
to zone destinations, permitting an additional produc- 
tion of at least 700,000 tons of Pocahontas coal. 

Similar comparisons show that on the movement of 
550,000 tons annually from Kanawha districts to Wis- 
consin points there can be saved about 2,500,000 car- 
miles with a consequent increased production of some 
300,000 tons. On.the movement from southeastern 
Kentucky to Chicago the saving will be about 800,000 
car-miles and 50,000 tons in production. The elim- 
ination of the Indiana to Iowa movement will save 
1,600,000 car-miles and add 100,000 tons in additional 
production. These are only a few of the instances of 
transportation saving to be effected by the system. 

The restrictions imposed upon the movement of 
coal by the zone system will make necessary some re- 
adjustment in fuel practices in various communities 
affected by these restrictions. The Fuel Administrator 
confidently expects the patriotic co-opération of every 
coal consumer who may be inconvenienced by reason 
of the use of fuel to which he is not accustomed. The 
vast purpose to be served by the saving which the sys- 
tem effects will undoubtedly command the support of 
every user of coal. 

Under regulations of the Fuel Administrator, coal 
of particular quality or characteristics for special pur- 
poses, such as by-products, gas, blacksmith and metal- 
lurgical coal will be permitted to move by permit be- 
yond the limits imposed by the zone system. Permits 
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will be issued to the individual consumers having need 
of this special-purpose coal where a supply is not avail- 
able in their producing districts. Applications for per- 
mits must be made to the Zone Permit Bureau of the 
United States Fuel Administration in Washington. 
The zone system affects all bituminous coal except 

(1) Coal for railroad fuel for which special ar- 
rangements will be made by the Fuel Administrator 
and the Director General of Railroads. 

(2) Coal, for movement on inland waterways, 
which is in no way restricted by the system. 

(3) Coal delivered to Canada, which is subject to 
regulations of the Fuel Administrator. 

Heretofore many of the mines in the producing 
districts throughout the country have been unable to 
keep up their production in the summer months be- 
cause of the decreased demand for their products. 
Under the zone system these producing districts have 
béen allotted consuming territory which will demand 
a large increase in production. Thus coal which has 
long been available but not used will be added to the 
aggregate supply for the country as a whole. Con- 
sumers in these zones must fill their bins during the 
coming summer and keep the mines running every day 
of the week if these zones are to avoid serious coal 
shortage next winter. 

The early buying of next winter’s supply of coal 
by consumers throughout the country is considered im- 
perative by both the Fuel Administrator and the Di- 
rector General of Railroads. Ample production ca- 
pacity has been assigned to each of the consuming 
zones outlined in the system, but these producing fields 
must be kept working as nearly as possible at their 
maximum capacity if the system is to be a success. 

The notice sent out some time ago regarding the 
possible cancellation of all coal contracts made previ- 
ous to August 23, 1917, has caused considerable anx- 
iety among public utilities and others who have such 
contracts. This in connection with the zone plan, has 
made the situation a very serious one, and the Com- 
mittee has been making every effort to secure definite 
action and decisions, so that public utilities may know 
exactly where they stand in connection with their con- 
tracts. 

The Priorities Committee of the War Industries 
Board is endeavoring to arrange to furnish sufficient 
steam and electrical machinery to the several nitrogen 
fixation plants and powder plants that the Government 
is erecting. This committee has been called upon in 
an advisory way to furnish all information possible re- 
garding the delivery to electric light and power plants 
of turbine units that are now under order at the man- 
ufacturers, as it will be asolutely necessary to requisi- 
tion some of this apparatus for the Government. The 
Priorities Committee is particularly anxious to inter- 
fere as little as possible with the operations of public 
utilities, and it is in extreme cases only that it will 
find it necessary to take over machinery ordered by 
the central stations. 

The information that this committee was requested 
by Dr. Garfield, U. S. Fuel Administrator, to procure 
as to the names and addresses of isolated plants oper- 
ating in the territory served by central stations is be- 
ing tabulated as rapidly as received. 

Many communications have been received from 
electric light companies asking if the Fuel Adminis- 
tration is considering rescinding the lightless nights 
order. This matter, under consideration with a view 
to possible modification for the next four months, is 
being opposed by a majority of the state and local fuel 
administrators. 
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ELECTRICAL MANUFACTURERS FORM 
SIGNALING-APPARATUS SECTION. 


Standing Committees Appointed, Officers Elected and 
Plans for Future Activities Formulated. 

The Signaling-Apparatus Section which was re- 
cently formed in the Associated Manufacturers of 
Electrical Supplies, held its second meeting at the As- 
sociation rooms on Friday, April 5, at 2:30 p. m. 
George L. Patterson, of Stanley & Patterson, Inc., 
New York City, is chairman of the Section, with R. 
Edwards, Jr., of Edwards & Company, Inc., New York 
City, secretary, and E. Whitmore, of the Manhattan 
Electrical Supply Company, New York City, treasurer. 

The following standing committees were appointed 
in the Section: 

Committee on Annunciators: E. Ward, Wilkins, 
chairman, Partrick & Wilkins Company, Philadelphia, 
Pa.; T. W. Ness, Holtzer-Cabot Electric Company, 
Boston, Mass.; R. Edwards, Jr., Edwards & Company, 
Inc., New York City. 

Committee on Small Bells and Buzzers: W. J. 
Tonkin, chairman, Ansonia Electric Company, An- 
sonia, Conn. ; C. P. LaShelle, W. R. Ostrander & Com- 
pany, New York City; E. Whitmore, Manhattan Elec- 
trical Supply Company, New York. 

Committee on Contact Devices: E: Whitmore, 
chairman, Manhattan Electrical Supply Company, New 
York; W. J. Tonkin, Ansonia Electrical Company, 
Ansonia, Conn.; Albert S. DeVeau, Stanley & Patter- 
son, Inc., New York. 

Committee on Fire Alarm Apparatus: Vernon 
Durbin, chairman, Holtzer-Cabot Electric Company, 
New York; G. L. Patterson, Stanley & Patterson, Inc., 
New York; R. Edwards, Jr., Edwards & Company, 
Inc., New York. 

Committee on Signal Gongs: G. L.. Patterson, 
chairman, Stanley & Patterson, Inc., New York; T. W. 
Ness, Holtzer-Cabot Electric Company, Boston, Mass. ; 
R. Edwards, Jr., Edwards & Company, New York. 

Committee on Telephone Apparatus: B. C. Rog- 
ers, chairman, Connecticut Telephone & Electric Com- 
pany, Meriden, Conn.; A. S. DeVeau, Stanley & Pat- 
terson, Inc., New York. 

Committee on Telegraph Instruments: E. Whit- 
more, chairman, Manhattan Electrical Supply Com- 
pany, New York. 

Membership Committee: C. P. LaShelle, chair- 
man, W. R. Ostrander & Company, New York; E. 
Ward Wilkins, Partrick & Wilkins, Philadelphia, Pa. ; 
M. J. McElroy, Holtzer-Cabot Electric Company, New 
York; B. C. Rogers, Connecticut Telephone & Elec- 
tric Company, Meriden, Conn.; W. J. Tonkin, Ansonia 
Electric Company, Ansonia, Conn. 

Another meeting will be held at an early date, 
when the various committees will have their plans 
formulated for active work along the different lines 
already suggested and it is felt that this Section will 
be a very important one in the industry covered. 





BILL MERGING COMMISSION PASSED. 


The State Senate, Albany, N. Y., recently passed 
the Thompson Bill combining the two present public 
service commissions into a single-headed commission 
of seven members. The new commission will have 
jurisdiction all over the state, three of the members 
being hearing commissioners and the other four inves- 
tigating and regulatory commissioners. 
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AWARD IN BOSTON STREET-LIGHTING 
ARBITRATION. 


Long Drawn Out Case Settled—Annual Saving of 
$42,718.70 Secured by City in Ten-Year Contract. 


An arbitration that took over three years before its 
conclusion has finally settled respecting the price to be 
paid by the city of Boston to the Edison Electric [llumi- 
nating Company of Boston for street lighting in that 
city. The award, resulting in a reduction of the total 
annual cost from $479,718.70 to $437,000, or a yearly 
saving of $42,718.70, was made by the Board of Gas 
and Electric Light Commissioners of Massachusetts. 

The contract bears date of December 7, 1914, and 
provides for street lighting for a period of 10 years. 
The total number of lamps provided for at the begin- 
ning of the contract was 8,650 classified as shown in 
Table I. Lamps are lighted on an all-night every- 
night schedule of 3828 hours yearly. The company 
owns and provides all lamps, fixtures, poles, circuits, 
etc., except certain posts owned by the city and for- 
merly used for gas lighting ; these have been equipped 
by the company for electric incandescent lighting. 

After signing the contract both parties to the agree- 
ment jointly requested the Board of Gas and Electric 
Light Commissioners to investigate and decide whether 
the prices named in the schedule (see Table II) were 
fair, taking into account the length of the term, the 
discount, and other matters pertinent to the question. 
It was agreed that any reduction in charges awarded 
by the Board should apply to the full term of the con- 
tract beginning December 7, 1914. The company pre- 
sented a mass of data on the cost of all equipment used 
directly for street lighting, the proportional part of the 
cost of other equipment partly used, and the direct and 
proportionate costs of rendering the street-lighting 
service. : 

The award.of the Board was to reduce the running 
costs for lamp-hour as indicated in the last column of 
Table II, the aggregate result being a reduction of 
$42,718.70 per year for the number and types of lamps 
in service at the beginning of the 10-year term an| 
given in Table I. 





TABLE I. 
No. of Series or Candle- 
Lamps. Multiple. power. Watts. Type of Lamp. 
4515 Series 800 500 D. C. magnetite arc. 
28 Multiple pena 500 D. C. magnetite arc. 
24 Series 1600 500 D. C. Thoran are. 
1527 Series 40 née Incandescent. 
781 Series 60 Incandescent. 
1 Series 100 Incandescent. 
1393 Multiple 40 Incandescent. 
376 Multiple 60 Incandescent. 
10 Multiple 100 Incandescent. 
2 Multiple 125 Incandescent. 
3 Multiple 400 Incandescent. 
TABLE Il. 
— = he 'h ‘hh 
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- 26 2e0o +65 
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pe a2; Ou Bee 
cE 5 £23 S56 G86 
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40 DS. oe 0.00.6 60h0siweceb is $10.80 0.25 0.18 
60 incandescent ............:. 1 0.30 0.20 
80 SOMEONE Sc ccctecesces 0.40 0.30 
100 Incandescent ......... 9.50 0.40 
200 DGREINEO. . ~ cccsde cectadaeiccin : 1.00 ove 
320 DGREIEE. sccccoecveccncsees 36.00 1.50 
400 RT er eee 2. 1.60 
Poa 425-watt A. C. are 1.50 sins 
800 F00-watt D. C. magnetite arc... 36.00 1.60 1.37 
1600 500-watt D. C. Thoran arc...... 42.00 3.20 asee 





*Subject to following deductions: (1) for outages 1 cent per 
hour for lamps of 10u e. p. or less, 5 cents per hour for all other 
lamps; (2) discount of 1 per cent per year for each year up to 
ten—in this case 10 per cent. 
t+Applies to series lamps only. 
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COAL DISTRIBUTION UNDER THE ZONE 
SYSTEM. 





Outline of Plans Put into Effect by the U. S. Fuel 
Administration. 


The United States Fuel Administration, Washing- 
ington, D. C., has issued Publication No. 21, outlining 
and explaining the Zone System for the distribution of 
bituminous coal. The plan presented was worked out 
in co-operation with the Director General of the Rail- 
roads. The zone system announced governs the dis- 
tribution of that class of coal for the coal year, begin- 
ning April 1, 1918. 

The distribution of coal, heretofore, has been car- 
ried on without much regard to the distances between 
the producing mine and the consumer. Under the ex- 
isting zone arrangement, the distribution is to be car- 
ried on under regulations that will avoid, as far as pos- 
sible, the waste of transportation energy, but which 
will be consistent with the maintenance of the maxi- 
mum production and adequate supply to all users. The 
plan is that consumers in a designated zone are to be 
supplied from the most accessible coal fields, thus, 
economizing advantageously as possible in the use of 
cars and engines, as well as in fuel for haulage. In 
carrying out the plan the patriotic co-operation of all 
concerned is asked for. It is not presumed, therefore, 
that a customer will insist upon receiving his favorite 
grade of coal from a distance when there is a supply 
nearer by that will serve his purpose. For instance, 
instead of moving 2,000,000 tons of Pocahontas coal 
6600 miles to Chicago, the supply, under the zone regu- 
lation, must come from Southern Illinois, requiring a 
haulage of 312 miles. It is figured that in this item 
alone there will be a saving of 11,400,000 car-miles. 
‘ther illustrations of similar import are given, show- 
ng savings in transportation energy, surprising in mag- 
itude. 

Mining fields, each being allotted certain designated 
territories, will be able to figure closely on the probable 
lemands for their product ; and the arrangement makes 
t incumbent upon the consumer to lay in supplies in 
summer, thereby equalizing the summer and winter de- 
mands, and preventing a shortage during the latter 
season. 

The entire country is divided, for this purpose, into 
i3 zones, the source of coal supply being designated 
itor each zone; the railroads charged with the distrib- 
ution of coal to each zone are also specified. The en- 
tire plan is admirably worked out and is of the utmost 
importance to mine operators, railroad managers, and 
all coal consumers. 





NEW YORK’S ELECTRICAL FIRES. 


Of the 14,053 fires occurring in New York during 
1917, only 152 were attributable to defective electrical 
installations. The total property loss caused by these 
fires, as shown by the annual report of the Committee 
on Electricity of The New York Board of Fire Under- 
writers was less than fifty thousand dollars—$47,- 
496.29, to be exact. 

During 1916, the loss from electrical fires was 
$91,549.00, and for 1915, the loss was $68,993.08. Of 
these amounts, however, a considerable part was due 
to fires in installations which had not been approved 
by the Board. 

To determine the causes of all fires occurring in 
this city, and knowing the cause, seek to prevent their 
repetition, is one of the functions of the Board of Fire 
Underwriters. Through different committees it inves- 
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tigates every blaze, its Committee on Electricity 
specializing on fires thought to be of electrical origin. 

Of the 1917 loss, $33,428.42 is directly chargeable 
to new electric equipments or additions or extensions 
made to original equipments without the knowledge 
or approval of Board. Of the 1916 loss, $73,750.00 
is thus classified, and of loss in 1915, $40,433.43 is so 
charged. Thus for the three years the losses in instal- 
lations which were supposed to be in a safe and satis- 
factory condition were $28,559.65 in 1915, $17,999.00 
in 1916, and only $14,067.87 last year. 

The Underwriters reference to equipments and 
installations made without their knowledge gains an 
added significance in the light of a household hint 
published recently in a woman’s paper, says the Edison 
Monthly in its April issue, in which are given careful 
directions for the removal of electric fixtures, the 
installation of new fixtures and the running of wires, 
conceaed by the baseboard or picture molding, to all 
parts of the room. It’s all very simple according to 
this paragraph, but—it’s the work of such amateur 
electricians that means the difference between, as was 
the cast last year, a loss of $33,000.00 in unauthorized 
installations, and a loss of but $14,000.00 in installa- 
tions which were supposed to be in good order. 





BETHLEHEM STEEL WILL’ OPERATE 
CHILEAN IRON MINES. 





Power Plant at Cruz Grande, and Electric Railway to 
Tofo Mines. 


The iron ore deposits of Tofo Mountain, Chile, 
situated 14 miles from the port of Cruz Grande, are 
being opened by the Bethlehem Chile Iron Mines Com- 
pany, which has a go-year lease on the property. The 
deposit is said to contain 100,000,000 tons of ore run- 
ning 68 per cent iron. The locality is a barren region, 
where the port was hewn out of the solid rock, to 
make a shipping point for this vast tonnage of iron 
ore. “The docks at the port are being connected with 
the Tofo mines by a standard-gauge electric railroad, 
14 miles in length. In that distance the line makes an 
ascent of 2600 feet, the grade being reduced to a 
maximum of 3 per cent by a number of loops and 
zigzags. Three electric locomotives to be used are 
similar to those employed by the Chicago, Milwaukee 
& St. Paul Railway Company on its Rocky Mountain 
Division in Montana. Plans provide for the regen- 
erative system of braking whereby a down-grade 
loaded train will develop current that may assist in 
hauling an up-bound empty. The train schedules are 
to be so arranged that this will be possible. 

The ore cars will be all steel, hopper-bottomed, and 
having 50 tons capacity and with air valves for open- 
ing and closing the hoppers. The generating station, 
from which electric power will be supplied for the 
railroad, has been completed. It is situated at the 
docks and is a steam-driven plant in which oil is used 
as fuel. 

These mines, formerly operated, had been idle a 
number of years, when in 1913 they were acquired by 
the company above named as lessee. The company 


‘may operate on a large scale as soon as transportation 


matters are satisfactorily arranged. The deposits are 
exposed and no stripping is required and no shafts 
need be sunk. The ore, when blasted, will be loaded 
into cars by electric cranes and hauled a short distance 
to a crushing plant, in which it will be reduced to a 
maximum of 4-inch size for transportation to the port, 
to be shipped thence to the United States. 
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BUSINESS MEN URGE WATER-POWER 
LEGISLATION. 


Chamber of Commerce Adopts Resolutions Calling on 
Congress to Make Provision for Utilizing the Coun- 
try’s Millions of Water Horsepower. 


3y sweeping majorities 500,000 business executives 
who comprise the membership of the United States 
Chamber of Commerce on March 27 adopted resolu- 
tions calling on Congress to make provision for har- 
nessing the millions in water horsepower that now run 
wild. 

The vote was taken through the more than 1000 
commercial organizations throughout the country 
which compose the National Chamber. Forty-five 
states, Alaska and Hawaii participated in the ballot- 
ing, representing a wide range of industrial interests 
and opinions and reliably indicating to Congress how 
the business men of the nation look on the water 
power situation. Each voting organization cast from 
one to ten votes, depending on its membership. 

The balloting was based on a series of recom- 
mendations contained in the report of the Committee 
on Water-Power Development of the U. S. Chamber 
of Commerce. These recommendations were pre- 
sented in the following order: 

(1) That federal legislation encouraging the de- 
velopment of water powers should at once be enacted. 
Adopted by the almost unanimous vote of 1324 to 6. 

(2) That authority to grant permits should be 
vested in an administrative department. Carried by a 
vote of 1253 to 17. 

(3) That the permit period should be at least 50 


years, any shorter period being at the applicant’s op- 


tion. In favor 1216, opposed 42. 

(4) That tolls should attach only to use of public 
lands or benefits derived from head-water improve- 
ments. Adopted by vote of 1191% to 40%. 

(5) That permittees should be entitled to acquire 
the right to use public lands forming only a smaN and 
incidental part of the development. Carried by a vote 
of 1210 to 25. 

(6) That recapture should be exercised only upon 
payment of fair and just compensation. In favor 
1234, opposed 25. 

(7) That if recapture is not exercised, the invest- 
ment of the permittee should be adequately protected. 
Adopted by vote of 1226 to 26. 

(8) That rates and service should be regulated 
by state commissions where the service is intrastate, 
with federal regulation only where several states are 
directly concerned and do not agree, or there is no 
state commission. Carried by a vote of 1177 to 57. 

(9) That if any jurisdiction to regulate the issu- 
ance of securities is exercised it should be solely by 
the state. In favor 1114, opposed 117. 

(10) That no preference should be granted as 
between applicants amounting to a subsidy from the 
government creating unequal competition. Adopted 
by a vote of 1191 to 38. 

The Committee which drew up the report and pre- 
sented the resolutions was composed as follows: 

L.* S. Gillette, chairman, engineer and manufac- 
turer, Minneapolis; Harry A. Black, wholesale mer- 
chant, Galveston; Rome G. Brown, lawyer, Minneapo- 
lis; Henry S. Drinker, president, Lehigh University ; 
Frank P. Glass, editor-in-chief, Birmingham News; 
E. K. Hall, lawyer, New York City; Horace C. Henry, 
retired railway contractor, Seattle; Henry L. McCune, 
lawyer, Kansas City. 
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While the Committee’s report is in itself favorable 
to positive legislation to enlarge water-power develop- 
ment, every ballot sent out was accompanied by an 
argument in the negative which clearly and positively 
set forth objections to the recommendations so that 
those voting had at hand data on which to base their 
judgment for or against. 

The report begins by pointing out that it is esti- 
mated that the undeveloped water power of the coun- 
try exceeds the total steam power now in service. The 
federal government controls much of the water-power 
resources of the country. 

The report continues: “One of the first things to 
be clearly perceived is that water-power developments 
are not exceedingly profitable undertakings earnestly 
sought by capital as a means of securing large returns 
on a small investment ; but that, on the contrary, steam 
power is the superior of water power in almost all 
respects. 

“The initial cost of a steam plant is in general but 
one-half to one-fifth that of a water-power plant of 
equal capacity. Moreover, a steam plant can be more 
easily enlarged from time to time and the initial de- 
velopment of a water-power plant must be a larger 
proportion of the ultimate development than that of a 
steam plant. The investor in a water-power plant is 
therefore burdened from the very start with a heavy 
fixed charge, the failure to meet which may mean 
bankruptcy. 

“Water powers will not be developed unless the 
conditions are made comparatively favorable. Present 
demand for the development of such power comes, not 
from capitalists, but from communities which, on ac- 
count of the high price and scarcity of fuel, are 
desirous in their own interest of inducing capital to 
make such developments.” 

There are many collateral advantages resulting 
from the development of water power which are reaped 
by the community as a whole rather than by the 
investor. These advantages are the saving of coal and 
oil, which are exhaustible natural resources and once 
used, can never be replaced, the saving of railroad 
equipment needed for their transportation, the saving 
of labor in coal mines and of railroad labor and labor 
in distribution. 

If the water power now commercially capable of 
development could be brought into use, the savings to 
the public in the conservation of fuel and the release 
of labor and railroad equipment would run into hun- 
dreds of millions of dollars annually. 

At the present moment the public has been made 
to realize, as never before, the importance of conserv- 
ing fuel and labor, and the present emergency accen- 
tuates the public need of the formulation of a wise 
and fair water-power policy by the federal govern- 
ment. 

In order to secure the adequate development of 
water power, it is essential that the subject should be 
approached with an attitude of mind which recognizes 
the necessity of making such developments attractive 
to capital, rather than with that attitude which as- 
sumes that such enterprises should be surrounded with 
as many restrictions as possible. 

The conservation of every other natural resource 
means restriction in its use, for use means consump- 
tion and permanent destruction. Every pound of coal 
burned is forever withdrawn from use. On the other 
hand, every horsepower of water power not used is 
lost, and every horsepower conserved and used saves 
not only the horsepower, but its equivalent in coal and 
may incidentally improve navigation. 
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Spokane Street Lighting Contracts—Electrical Appliances 
Effect Fuel Saving — Industrial Heating Device Aided 


SPOKANE CONTRACTS FOR ECONOMICAL 
STREET LIGHTING. 


The city of Spokane, Wash., has entered into a 
io-year street-lighting contract with the Washington 
\Vater Power Company, whereby it effects consider- 
able saving in the cost of street lighting and secures a 
much more up-to-date and efficient system. The con- 
tract provides for the replacement (before January 1, 
i919) of about 1400 old carbon are lamps now in use 
with the latest gas-filled tungsten lamps at no extra 
ost to the city. The operating cost of the new lights 
will be $37 each per year, a reduction of $11 per light 
per year, from the present rate. This is said to be 25 
per cent lower than is charged to the city of Seattle, 
\Vash., by its own municipal plant. The saving in 
Spokane from the present price of $4 per month per 
lamp amounts to over $15,000 per year at the present 
time and, with the addition of new lights during the 
contract term, will probably make a saving of close to 
$200,000 during the 10 years. It is provided in the 
new contract that the agreement may be terminated at 
any time by giving one year’s notice, in the event that 
the city may wish to operate its own lighting plant. It 


is also provided that the company may replace the 
tungsten lamps with new and better ones, at its own 
expense. 





INDIRECT LIGHTING OF A CHURCH AUDI- 
TORIUM. 


An excellent installation of the indirect lighting of 
a church auditorium is shown in the accompanying 











Shadowless Lighting in Westminster Presbyterian Church, 
Dubuque, lowa. Installation by the Keller 
Electric Company. 


illustration. The installation was made by the Keller 
Electric Company, Dubuque, Iowa, in the Westminster 
Presbyterian Church, that city. It consists of three 


X-Ray units, having three 500-watt lamps to each unit, 
thereby securing even and shadowless illumination. 





ELECTRICAL APPLIANCES WILL HELP 
WIN THE WAR. 


Arguments in Favor of Use of Ranges and Appliances and 
Data on Saving in Coal Effected by Their Use. 
By H. V. Corry. 

Arguments seemingly without limit have been ad- 
vanced by manufacturers, dealers and central stations 
to show housewives the advantages of electrical appli- 
ances, but it has taken the war to bring out the most 
important reasons of all. 

Of great importance to the nation—and conse- 
quently to every one in it—is the fact that electrical 
appliances utilize energy which is generated by a grade 
of coal or other fuel which is unsuitable for domestic 
use. 

Next in importance is the actual “per pound” sav- 
ing in coal by the use of electric cooking appliances as 
compared with the coal used direct for the same pur- 
poses. . 

Third, is the time and labor saved for patriotic du- 
ties by housewives who make proper use of electric 
time and labor savers. 

Regarding the first reason for using electrical ap- 
pliances—there is no argument about its economics. 
With the exception of central stations using natural gas 
for making steam to generate electricity, every central 
station utilizes some grade of fuel which is unsuitable 
for domestic or residential use. The companies em- 
ploying coal for fuel use a grade of coal which no 
housewife would want to use on account of the dirt, 
even if it could be used satisfactorily otherwise. Other 
companies use crude oil; some slab wood; and there 
are several other variants, but none is of value for 
residential purposes. . 

Another economic phase of the situation is the 
transportation problem. Shortage of cars and trans- 
portation difficulties caused the recent acute coal short- 
age. Comparatively few districts are without some 
local fuel resource, such as wood, oil or soft coal, or are 
within comparatively short rail distance of such re- 
sources. Such local fuel resources are invariably those 
employed by local central stations, whereas the average 
householder who heats and cooks with coal is depen- 
dent upon fuel mined hundreds of miles away. It 
therefore follows that every householder who is con- 
verted to the use of electrical appliances for cooking 
is not only protecting himself but he is actually help- 
ing to save the Nation’s fuel, and he is also help- 
ing materially in reducing the tax on the transportation 
facilities which are needed now for the primary func- 
tions of war- 

Where central stations are fortunate enough to 
receive their energy from water powers there is either 
a surplus of energy available or the company depends 
upon a steam reserve for surplus demands. In the 
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first case, increased demands for electricity by the 
householder do not require coal for fulfillment. In the 
latter case the same fuel economics apply as with the 
central station depending wholly upon steam power. 


FIGURES ON SAVING IN COAL. 


The second reason for the use of electrical appli- 
ances, namely, the actual per pound saving of coal by 
their use, seems to offer ground for debate. Compara- 
tively few tests have been made for the purpose of 
proving this point, but those which have been made 
seem rather conclusive. A certain manufacturer of 
electrical ranges has made a careful test of this matter 
and finds that 262.7 pounds of coal used to generate 
electricity for an electric range will perform the same 
cooking service as 800 pounds of coal used direct on a 
coal range. This looks like a very startling statement 
when it is taken into consideration that engineers point 
out that only a fraction of the energy value of coal 
reaches the customer’s meter. Analyzed, however, it 
does not appear so startling. 

It speaks for the superior efficiency of electric cook- 
ing—the non-waste of energy—more than anything 
which could be mentioned. It shows that the manu- 
facturer of electric ranges has found means of util- 
izing almost the last ounce of energy which reaches 
the customer’s meter. It shows conclusively also what 
we have always known, that solid fuel stoves lose a 
great deal of energy up the chimney, in uselessly heat- 
ing the atmosphere, in ashes which contain a large 
amount of unburned fuel or coal. Recent tests, in 
fact, made by the State College of Washington, show 
that the average cooking efficiency of the coal range is 
only between 2 and 3 per cent. 

The figures quoted can be easily substantiated. A 
family of five will consume an average of 6 tons of 
coal per year in a coal range. An average of 1200-kilo- 
watt-hours would be used by the same family if cooking 
on an electric range. Twelve hundred kilowatt-hours 
of energy would be manufactured by the average coal 
using central station with 3600 pounds of coal, a clear 
saving of 2.4 tons of coal to the Nation. 

To illustrate the point again—the 3600 pounds of 
coal used by the central station to meet the customer’s 
requirements would be a cheap grade of soft coal, 
saving 6 tons of the country’s richest and best grade 
of anthracite which would have required freight car 
transportation many miles more than was required to 
transport the soft coal used by the central station. 

Incidentally it is of interest to note that the 1200 
kilowatt-hours of electricity would cost the customer 
$48, taking a rate of 4 cents per kilowatt-hour as the 
average central-station charge for cooking purposes. 
Six tons of hard coal at $11 per ton, the present charge 
for hard coal, would cost the customer $66. The cus 
tomer has therefore made an actual saving of $17 an- 
nually by using electricity, to say nothing of the labor 
saved and the cleanliness and superior conveniences. 


APPLIANCES RELEASE LABOR OF WOMEN. 


With all our vast requirements of coal the thing 
we need most of all is time—time to make up for our 
lack of preparedness—and if any organization requires 
the time and labor of men and women nowadays it is 
the Red Cross. 

Electrical appliances admittedly help women to do 
their housework better and to save time. Several ap- 
pliances in a household will save several hours of work 
a week. Several hours employed by one person in 
each home per week in patriotic service would mean a 
tremendous advance in the great cause. 
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One middle western company, serving a population 
of around 100,000, added 2754 electrical appliances to 
its line in 1917. This company always enjoyed a good 
appliance business but 1917 was its record year. An- 
other company, serving a population of 300,000, added 
to its lines 22,373 household devices in 1917. Doubt- 
less 1918 will make the 1917 figures for both of these 
companies seem small by comparison. 

Without fear of contradiction the central-station 
salesman can make the statement that electrical appli- 
ances are helping to win the war and show figures to 
prove it. 





BETTER CO-OPERATION BETWEEN CEN- 
TRAL STATIONS AND CONTRACTOR- 
DEALERS IS DESIRED. 


A plea for better co-operation between the central 
stations and the electrical contractor-dealers was the 
principal purpose of an address by L. K. Burch, Madi- 
son, Wis., at the annual convention of the Wisconsin 
Electrical Association, at Milwaukee, in March. He 
pointed out how conditions in the electrical industry 
may be improved by a better understanding between 
the two, and asserted the willingness of the contract- 
ors and dealers to act in harmony with the central 
stations in standardizing work and prices. 

Speaking of the National Association of Electrical 
Contractors and Dealers, he says: 

“As we stand to-day, we are an association cover- 
ing 25 states of the Union and feel that a better condi- 
tion should exist between the central station and 
contractor-dealer. The contractor-dealer, who has put 
from 8 to 20 years in the business, feels that it is time 
to graduate into a real merchant. He feels that he 
should be able to place himself and his electrical busi- 
ness before the eyes of the public in such a manner as 
will excite only: favorable comment and -appreciation. 

“Would it not be well for the central-station man- 
ager in his town to call a meeting of the contractor- 
dealers and give them talks on the merchandising of 
electrical goods, and for the treasurer to give them 
a talk on credits and investments, showing them how 
much more goods they can carry if they would confide 
with the bank cashier and help him to build up his 
business by the establishment of better confidence.” 





AN INCREASED POWER LOAD AT 
DUBUQUE. 


The Dubuque Electric Company, Dubuque, Iowa, 
has materially increased its power load since January 
I, as is indicated by the following new contracts for 
power in numerous plants. It is interesting to note the 
number of electrical installations which are replacing 
steam power in old, established shops and factories. 

The A. Y. McDonald Manufacturing Company, 
makers of plumbing supplies, recently installed 40 mo- 
tors to operate its machinery, and will require 370 
horsepower in energy from the central station. This 
installation supplants steam power. 

The Dubuque Mattress Company has installed 69 
horsepower in motors for operating excelsior ma- 
chines, wool carders, pickers, renovators and other 
equipment. 

The Metz Manufacturing Company, operating a 
woodworking shop, is changing partly from steam to 
electric power, for which a 40-horsepower motor is 
insalled to drive a double surfacing machine, which in 
turn is direct-connected thereto by flexible leather 
coupling. 
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HELPING THE INDUSTRIAL ELECTRIC 
HEATING DEVICE. 


The Commonwealth Edison Company Employs Many and 
Divers Ways of Placing the Electric Heating Device. 


The domestic and industrial electric heating de- 
vices are one form of load that will improve the load 
curve, add to the revenue and still permit a central- 
station company to conserve its efforts and capital as 
var-time conditions require. 

In Chicago, for many a day, both the industrial and 
commercial electric heating device has been encour- 
aged and pushed, with good results. The Common- 
wealth Edison Company employs the mails very largely 
in spreading the propaganda of the electric heating 
device. Separate folders, of which two are shown, 
power and light bills, are playing there part in bring- 
ing before customers, plant managers and the publi 
alike the value of the electric heating device in fac- 
tory and home, in fact everywhere. But this is not 
all, for the industrial heating division of the contract 
department makes personal investigations of industrial 
and commercial plants where electric heating devices 
might be used, and often design appliances especially 
for the work they are to do. The right appliance in 
the right place, and the best at that is the creed. 

Domestic heating devices such as the flat iron, the 
hair curler, the toaster, broiler, the coffer percolator 
and many more—they are good sellers, and are well 
known. But there is a horde of industrial or commer- 


cial heating devices, each of considerable importance 
and that will use kilowatts where the domestic appli- 
ances will use watts. 

















TeSene wen Steps in Baking 


x sun and a flat rock were the only requisites for 
baking in the days of the Cavemen. 
ua af prehistoric man caused him to shun fre, but graduaily this fear was overcome by more 
hk nawindge and civillention - 
ehcs of ancient Egypt, remains of cooking utensils are mute evidence of wondrous cookery men- 
od in the archives of that bygone age. The hall of an oid English baron. with its roas 
spt and wood tire, shows another side in the art of Baking. The open fireplace. with the Dutch oven 
farular saght in Our own country during the Colonin! days. 
A 1 inde forward came with the mtioductin of coal es fuel ovens 
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Electricity—The Efficient Expert Engineering Service 
Industrial Heat Without Charge 
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oeewns of Indust ned heat There brenthet eustechuang whe noe 
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COMMONWEALTH 
|G DIVISION CONTRACT DEPARTMENT | 
Edison Building. “72 West Adams Street Chicago, Illinois 


whut it can de tor you  Jast mail the “uo obligation” card 


EDISON COMPANY 








Fig. 1—A Form of Advertising That Draws the Interest for 
the Truth and the Eloquent Lesson it Teaches. Then Comes a 
Triai—a Satisfied Customer, and a Champion of the Electric 
Heating Device. 
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of paper boxes in the United States, use electrically heated glue pots. 
This installation replaced the use of cold glue; the speed of each 
operator was increased and better working conditions are the result. 


TT’: W. C. RITCHIE COMPANY, one of the largest manufacturers 


© SPRAGUE, WARNER & COMPANY have the above illustrated in- 
stallation of gluing, machines. This installation shows an actual saving, part 
of which is insurance. The reduction of this item is always desirable, not alone 
for the saving, but for the bettering, of conditions which it indicates. 

© THE PATENT VULCANITE COMPANY make roofing paper. As 
this material has to he made in endless strips, it was formerly necessary to delay 
five to seven minutes of each half-hour for this purpose. With the electric in- 


NO TIME WHATEVER IS LOST. 


stallation illustrated 


© ~ We can refer you to several other successful applications of Electricity for 
Industrial Heating. 


© Just ask us to SHOW YOU what it will do for YOU. 


€ Before you-misplace the enclosed card, sign it and send it back 
be under no obhfations whatever. 


Commonwealth Edison Company 


Heating, and Appliance Division - 
CHICAGO ° 


You will 


Edison Building, Adams and Clark Streets 











Fig. 2.—Telling What Some Are Doing Enables Others to Do 


Likewise. And There Is Room for All With the 
Electric Heating Device. 


The field of the industrial heating devices has been 
well covered in Chicago already. No opportunity is 
missed. No circumstance or condition where electric 
heating can be used is allowed to go untried. Still 
plenty remains to be done, however, in a field so wide, 
and so varied, ranging from the hospital with its steril- 
izers and cauterizing needles to the glue pot in the 
mailing room of the mail-order louse or the heater 
in the hat factory. The Society for Electrical Devel- 
opment, in its booklet entitled “More Than 3000 Uses 
for Electricity” gives instances galore of the use of 
heating devices, and should open the eyes of the elec- 
tric device salesman -who has not already seriously 
catered to the large market for commercial heating 
appliances. 

It is not difficult to interest a prospective user of 
the electric heating device. Accurate heat control, 
minimum floor space, concentration of heat, absence of 
noxious odors and fumes, uniform temperature, large 
reduction of fire hazards, elimination of lost motion 
and jiost time, since each worker can have his or her 
own heater, healthier working conditions and pleas- 
anter surroundings, better work, since the air need not 
Le contaminated by smoke and flame and gas, nor air 
kept stagnant because of fear of a naked flame—these 
are some of the factors that make a ready listener of 
a prospective user, and a satisfied customer after he 
has used them. 

The industrial electric heating device represents 
not only a greater revenue producer than the domestic 
heating device, but it at the same time has higher load 
factor, and the Commonwealth Edison Company is 
boosting both the domestic and the industrial heating 
device. In the next issue of the ELtecrricaL Review 
the effect of this company’s publicity and educational 
work will be more fully dealt with. 
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A UNIQUELY SITUATED UNDERGROUND 
SUBSTATION. 





Dewey Square Station of Boston Elevated Railway Sit- 
uated Between Subway and Surface Interesting Exam- 
ple of Compact Arrangement of Equipment. 


The Dewey Square Station of the Boston Elevated 
Railway Company, not long since placed in service, is 
rather uniquely situated. It is located between the 
surface of the street and the subway beneath, which 
is operated by the Boston Elevated Railway, the walls 
of the station forming part of the subway station. 
Although in an out-of-the-way place where space is 
cramped, the station has a most important function to 
perform, for it is located near the entrance to South 
Station, the terminal of the New York, New Haven 
& Hartford, and the Boston & Albany Railroads. This 
location is the center of an extremely dense traffic 
movement on account of the close proximity of the 
business district and the thousands of passengers en- 
tering and leaving the city every day. 

Until a few years ago, the supply for the entire 
traction system of Boston was direct current, and it 
was then decided to change over to alternating current 
and make the change gradually, and this is now being 
accomplished -at the rate of approximately one sub- 
station each year. In the year I9II, approximately 
40 per cent of the equipment was changed. When the 
time came to locate the substation to feed this popu- 
lous territory where real estate is naturally very high 
priced, a happy solution was afforded when the Rapid 





Fig. 1.—Rotary Converters and Alir-Blast Transformers. 


Transit Commissioners built the South Station depot 
of the subway. It was then decided to locate the sub- 
station in the space between the subway tracks avd the 
surface, a space that otherwise would have hau ‘to be 
filled in, and it was really more economical to build a 
station than to make the fill. Accordingly, a station 
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Unique Underground Substation—Coal Storage Data— 
Boiler Log Sheet—Street Lighting Schedules for May 





having a floor space of approximately 83 by 56 feet 
with a height of approximately 16 feet was erected in 
this space. 

As may be seen from Fig. 1, the apparatus is very 
compactly arranged. There is, however, ample room 
for three 3000-k. w. synchronous converters which is 
the ultimate capacity of the station. Only two of the 
three synchronous converters have been installed so 
far, space being reserved for the additional unit. 

The installation of the apparatus was greatly facil- 
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Fig. 2.—Floor Plan of Substation. 
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itated by loading it on flat cars and bringing it in on 
the subway tracks to a point under the station, and 
lifting it up by the crane through openings provided 
in the station floor. 

Three high-tension lines enter the station, two of 
them being used as feeders for the supply circuit, same 
being three-phase, 25-cycle, 132,000 volts. 

The third line is used for feeding out from the 
station. There are two sets of three 1050-k. w. West- 
inghouse air-blast transformers by which the high- 
tension current is stepped down to a voltage of 452 
for the rotaries. The conversion from alternating cur- 
rent to direct current is effected by two 3000-k. w., 
25-cycle, 600-volt, 350-rpm., six-phase, Westinghouse 
synchronous converters. 

The incoming and outgoing lines are controlled by 
a 33-panel slate switchboard mounted on the same 
floor with the converters. The oil circuit-breakers for 
the control of the high-tension circuits are located 
immediately at the rear of the transformers on the 
same floor level, and are controlled from the panel 
board which is equipped with the usual complement 
of meters, switches and relays. 

There are 19 direct-current feeders in use at the 
present time, but eventualiy about 30 feeders will be 
required to take care of the rapidly growing load car- 
ried from this station. A watt-hour meter is installed 
on each outgoing feeder to the Rapid Transit system, 
primarily for the purpose of facilitating the work of 
the accounting department in charging each division 
with the amount of energy used by it. 

The negative terminal of the rotary is connected 
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directly to the cable room by means of a copper bus 
bar. 

The oil switches are operated by current from a 
120-ampere-hour storage battery located in an un- 
usually well lighted and ventilated room. 

The question of ventilation, always an important 
one, was successfully solved by taking air from the 
subway, which is especially well ventilated, and forc- 
ing it by blower through the air-blast transformers 
out into the station. By this means an ample change 
of air is obtained for the substation, at the same time 
assuring good ventilation for the transformers. 

The comfort of the employees is added to very 
materially by the provision of lockers and shower 
baths conveniently located. 

The station has now been in operation for several 
months, carrying the load in this district, though in 
ases of emergency it can be shut down and the load 
thrown onto the other stations, the old copper installed 
for the direct-current distribution system still being in 
service. 





FACTS AND FIGURES ON STORING COAL. 


Effects and Precautions for Safeguarding the 
Storage of Bituminous Coal. 


\Vhen it is remembered that the demand for coal 
varies with the weather and industrial activity, that 
the railroads have considerably lessened ability to 
transport freight in winter when the demand for coal 
is greatest than during the summer months when the 
demand for coal is at its minimum, and that at best the 
mines of the United States operate only about 200 days 
per annum, it is realized that the storage of coal would 
do much toward equalizing production and costs, re- 
lieve suffering and congestion by reducing the peak de- 
mand and tending toward more uniform production 
to the betterment of miner, dealer, transportation con- 
cerns and consumer. 

While anthracite has and is being stored on a large 
scale the characteristics of bituminous coal have in the 
past been thought to have prevented it from being 
tored on the same scale that has anthracite. In a 
paper entitled “The Storage of Bituminous Coal,” read 
before the Western Society of Engineers on April 15, 
H. H. Stoek, professor of mining, University of IlIli- 
nois, presented a number of important facts about 
storing bituminous coal. After discussing some of the 
economic and sociologic influences of coal storage, 
Prof. Stoek went on to cover the practicability of coal 
storage from the viewpoints of deterioration of the 
coal, spontaneous combustion, influence of size of coal, 
size and shape of coal pile and the ventilation of the 
latter. 

The choice of a storage system embraces the fol- 
lowing: location, size, and topography of the available 
storage ground, capacity of desired installation, or 
amount of coal that can be loaded and unloaded in a 
given time, cost of necessary plant, cost of mainte- 
nance, cost of operation, amount of breakage due to 
handling the coal, manner of receiving coal, length of 
time of keeping coal in storage, and climate. After 
describing the various methods of storing coal, namely, 
hand storage, storage by motor truck, trestle, side-hill, 
mast and gaff and locomotive storage and use of side 
dump cars, circular, steeple, and bridge storage, a 
quantity of cost data was given for the various methods 
of storing coal. 

Costs for storing coal may be considered under the 
following heads: overhead, labor, supplies, depreci- 


Costs, 
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ation on mechanical equipment, interest on investment, 
rental on land used for storing coal, insurance on 
equipment, insurance on coal. Each of these should, 
moreover, be divided between the items for storing and 
reclaiming. The following costs have been collected 
from various companies storing coal. All costs are 
not on the same basis, nor of the same degree of com- 
pleteness ; practically all costs given are per ton. How- 
ever, they give some idea.of what may be expected: 


HAND STORAGE. 
eclaim- 


R 
Storing. ing. Total. 


Bohmer Coal Co., St. Louis, stored on 
ground and reclaimed by hand shovel- 
ing nam oe $0.15-.30 
St. Bernard Mining Co., Nashville, 
Tenn., dumped from wagons; 1e- 
claimed directly into wagons.......... $0.2 
Polar Wave Ice & Fuel Co., St. Louis, 
hand labor 
Crystai Ice & Fuel Co., Danville, IIl., 
stored in bins by dumping; reclaimed 
by shoveling 
Ebner Ice & Cold Storage Co., 
cennes, Ind., by hand labor and con- 
veyors 
Fer depreciation and 
also under water 
Rock Island Fuel Co., Rock Island, Ill, 
labor only 
Univ. of Ill. motor truck and hand.... 
Side-hill storage, estimated in 1917.... 


9 
« 


interest 


LOCOMOTIVE CRANE 


Estimated cost of operating locomotive 

crane, 31.50 per hour, or 3c per ton 
A large wholesale and retail coal com- 

pany ‘ .02 
Commonwealth Edison Co., 

labor and materials only .05 .05 
Clinchfield Fuel Co., Dante, Va., 

and trestle .0671 .0655 
A large wholesale and retail company.. ... par 
Pittsburgh Plate Glass Co., Crystal City, 

Mo. 25 .25 
Rockford Electric & > Rockford, Il 10 10 
American Zinc Co., St. Louis, Divecss ae 15 
Mineral Point Zine Go.. Depue, Ill .05-.06 .05-.06 
Crerar-Clinch & Co., Chicago, hand and 

locomotive crane jee meee 25 
Estimate by C. G. Hall ‘ ees .2628 
Mo., Kan. & Texas Ry., 

of track .035 .035 07 
Chicago, Lake Shore & S. Bend Ry..... ... va 
Grand Trunk Pacific Ry .08 .062 
Atlantic Coast Line ca et 
Central of Georgia Railroad .0258 .0209 

*This total includes $0.04 for interest 
and $0.02 for depreciation. 


.095* 


“t0-. 12 


STEAM SHOVEL. 


Union Light & Power Co., of St. Louis, 
dumped by hand; reloaded by steam 
shovel 


BRIDGE STORAGE. 


Wisconsin Gas & Electric Co., Racine, 
Wis. 

Berwind Fuel Co., Duluth, Minn 

Link-Belt Co., estimate for 
storage 

Calumet & Hecla Mining Co., 
Mich., Hunt system, steam 
Summer 
Winter 

Large swivel bridge 


UNDER-WATER STORAGE. 


Calumet, 
shovel, 


New Kentucky Coal Co., Kankakee, IIL, 
storage of 250,000 tons 
Metropolitan Water Dist., 
Cc. G. Hall Estimate 
Peabody Coal Co., 4 
mated cost of operation hen .162 
Estimated cost of one bi pcawenwe 13, 830 ar 
Western Electric Co., Chicag 05 .04 .09_ 
National Zine Co., Springfield, Ill., 1913 ‘ne ae .225 
1917 ‘ 


20,000-30,000 aad 
Omaha, Neb. .063 .063 rs 


-10 -20 





MINERAL POINT COMPANY BUILDS 
TRANSMISSION LINE. 


Mineral Point Public Service Company, Mineral 
Point, Wis., is building 14 miles of 33,000-volt trans- 
mission line to connect its system with that of Inter- 
state Light & Power Company at Plattsville. Most of 
the material is on the ground and the work is going on. 
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A BOILER LOG SHEET FOR OIL-FIRED 
BOILERS. 


Form of Log Sheet Employed by Pacific Gas & Electric 
Company for Recording Combustion and 
Boiler Performance. 





Fuel oil is used very largely on the Pacific Coast 
for fuel purposes in the absence of coal. The central- 
station companies use oil almost exclusively for their 
stand by stations operating in parallel with hydroelec- 
tric plants. Since the war oil has assumed greater 
importance than previously, because the demand has 
increased at a more rapid rate than the production. 
Higher oil prices and greater difficulties in obtaining 
quantities necessitate conservation by efficient utiliza- 
tion. 

The accompanying illustration shows the form of 
boiler operation report employed by the Pacific Gas & 
Electric Company for recording boiler performance. 


“~e one 


BOILER OPERATION REPORT 


Pacific Gas ANO ELECTRIC COMPANY OPERATION AND MAINTENANCE OEPT 
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Gas & Electric Company for 
of Ojil-fired Boilers. 


Log Sheet Employed by Pacific 
Record'ng Performance 


This log shows at once the performance of a boiler, 
thus affording valuable data as to evaporation of 
various units from time to time. It will be noticed 
that this log contains practically all the information 
necessary in determining combustion and boiler per- 
formance, for indicating air infiltration by recording 
the percentage of carbon dioxide at the first and last 
passes. Determinations for oxygen and carbon 
monoxide are also made, giving immediate data on 
combustion efficiency. 

The condition of the passes, breechings and other 
gas passages can be. watched by recording the draft or 
pressure of water @olimn, also the performance of 
damper control. The condition of the baffles, settings, 
heating surfaces and air infiltration can be determined 
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with considerable accuracy from the temperature read- 
ings taken at various positions in the gas passages. All 
these determinations are recorded on the forms shown 
and filed. In this way performance from time to time 
may be compared and discrepancies and shortcomings, 
if they occur, may have a reason found and quickly 
remedied. 

The log sheet shown is for use during normal oper- 
ation and not for special evaporation tests, the log 
sheet for which should include records giving the 
amount of oil consumed, amount of steam required 
for atomization, and amount of water evaporated. 

The Pacific Gas & Electric Company operates the 





Street Lighting Schedules for May. 


Every plant operating street lighting circuits must 
have a definite schedule for lighting and extinguish- 
ing the lamps. Below are given the two most com- 
monly used schedules 4s compiled for next month. 
The table is compiled for latitude 40° north. Since 
throughout May the “day-light saving” plan of hav- 
ing all clocks set one hour ahead of standard time 
will be followed, the time given in the table (instead 
of being mean local or solar time, as is usually indi- 
cated in general street lighting schedules) has been 
advanced one hour in each case. 

MAY, 1918. 
All-Night Schedule. 


Night Moonlight Schedule. 





Light. Extinguish. _ Light. Extinguish. 





8:25 5:25 8:25 3:00 
: Ea te San 6lCUYlClCSSS 8:25 3:35 
| a, ee 8:30 5:25 8:30 4:05 
6.. 8:30 5:25 8:30 4:35 
, 8:30 5:25 8:30 4:55 
eee, 8:30 5:20 8:30 4:50 
ere 8:30 5:20 8:30 4:50 
ae eee 8:35 5:20 8:35 4:50 
| 8:35 5:20 8:35 4:50 
re 8:35 5:20 9:30 4:50 
Bass 8:35 5:15 10:25 4:45 
14. 8:35 5:15 11:05 4:45 
ee EaAe 8:40 5:15 11:45 4:45 
es on aoe 8:40 5:15 12:15 4:45 
+ ae 8:40 5:15 12:40 4:45 
SAAS 8:40 5:10 1:05 4:40 
_ See 8:40 5:10 1:30 4:40 
20.. 8:40 5:10 1:55 4:40 
See Rs 8:45 5:10 2:20 4:40 
yo 8:45 5:10 2:50 4:40 
a 8:45 5:10 No light 
24.. 8:45 5:05 No light 
25.. 8:45 5:05 No light 
26. . 8:45 5:05 8:45. 10:05 
Re 8:50 5:05 8:50 11:00 
Ep ee 8:50 5:05 8:50 11:45 
29.. 8:50 5:05 8:50 12:25 
_ SARC re 8:50 5:05 8:50 1:05 
weit ctoaras 8:50 5:05 8:50 1:35 


Tables for each month of the year, rules for the 
two schedules given above and for modifications of 
them, corrections for standard time and latitude, 
monthly and yearly total hours of burning for the 
five most common schedules, as well as other infor- 
mation pertinent to the subject, are printed in a 
booklet obtainable from the Etectricat Review for 
25 cents a copy. 











largest system of oil-fired steam power plants in the 
world, hence the company appreciates the necessity of 
maintaining high combustion efficiencies and over-all 
efficiency of its boiler rooms. But even so, since the 


war, this company has done everything possible to use 
water power instead of steam by interconnection and 
other economies. 
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Last Two Sections of Part III, Safety Code—Useful Kinks 


—Contractor Stirs Employes’ 


PART III OF THE NATIONAL ELECTRICAL 
SAFETY CODE. 





Rules for the Installation and Maintenance of Electrical 
Utilization Equipment—Sections 38 and 39. 

[The Execrrica, Review has found that electrical con- 
tractors are quite unfamiliar with the National Electrical 
Safety Code, drafted by the Bureau of Standards, Washing- 
ton, D. C. This new Code aims to minimize the life hazards 
onnected with the use of electricity. Part III of the Code ts 
of special importance to contractors, who will be called on 
more and more to make their installation work conform to 
its requirements. To acquaint them with this portion of the 
Code, Part III is being reproduced in these columns, Sections 
30 to 37 having appeared in the five successive issues from 
Varch 16 to April 13. Sections 38 and 39 with discussions 
appear below. This concludes Part III.) 


SecTION 38.—ELECTRICALLY OPERATED Cars, CRANES 
AND ELEVATORS. 


380. Guarding Live and Moving Parts. 

(a) All current-carrying parts connected to cir- 
cuits above 150 volts to ground shall be so isolated or 
guarded that no person can inadvertently come in con- 
tact with them. (See Rule 306 for trolley wires, etc.) 

(b) Conductors—All conductors over 150 volts 
to ground in locations accessible to the public shall be 
run in conduit, armored cable, or molding, the exposed 
metallic parts of which shall be permanently grounded. 

(c) Equipment.—Guards for the current-carrying 
parts of unisolated electrical equipment, such as con- 
trollers, motors, transformers, automatic cutouts, cir- 
cuit-breakers, switches and other devices, shall consist 
of cabinets, casings, or shields of permanently 
grounded metal or of substantial insulating material. 

(d) Arcing or Suddenly Moving Parts—All such 
parts of electrical equipment, including fuses and the 
handles and arc chutes of circuit-breakers, shall be so 
isolated or guarded that the liability of persons being 
struck or burned by sparking, flashing, or movement 
during operation is réduced as far as practicable. 

381. Grounding Non-Current-Carrying Parts. 

(a) All exposed non-current-carrying metal parts 
of electrical equipment at over 150 volts to ground 
shall be permanently grounded. In electric cars all 
steam or hot-water heating devices accessible to the 
public shall also be grounded. 


The ground connection ——— well-bonded track rails will 
be considered satisfactory for equipment on cars and cranes. 


(b) The metallic parts of portable cranes, -der- 
ricks, hoists and similar equipment on which wires, 
cables, chains or other conducting objects are main- 
tained should be provided with an effective protective 
ground (see Section 9), where operated in the vicinity 
of supply lines operating at over 150 volts to ground, 
whether the cranes or similar equipment are them- 
selves electrically operated or not. 

382. Control of Energy Supply to Cars and Cranes. 


(a) Readily accessible means shall be provided 
whereby all conductors and equipment located in or on 
cars or cranes can be disconnected entirely from the 





Loyalty—A mong Contractors 


source of energy at a point as near as possible to the 
trolley or other current collectors. 

(b) A circuit-breaker or switch, capable of inter- 
rupting the circuit under heavy loads, shall be used 
unless the current collector can be safely removed, 
under heavy loads, from the trolley or third rail. 

(c) Where a car is operated in locations other than 
private rights-of-way and equipped with both trolley 
and third-rail current collectors, means shall be pro- 
vided by which any exposed third-rail collector can be 
readily disconnected from the trolley circuit when not 
in use. 


383. Control of Movement of Cars, Cranes, and Ele- 
vators. 


(a) Means shall be provided whereby the operator 
(whether motorman or elevator attendant) can pre- 
vent the starting of the equipment by unauthorized 
persons while he is absent from his post. 


Removable reverse levers or controller handles and locked 
doors to the operator’s cab are among the most effective means. 


(b) The car-control lever of passenger elevators 
should be located so that the operator can readily face 
the principal car opening. For cars and traveling 
cranes the car control should be so located that the 
operator can readily face the direction of travel. 

384. Subway and Car Lighting. 

Subways and similar locations used for passenger 
transportation where artificial illumination is indis- 
pensable shall be lighted throughout their entire length 


‘by a system independent of the current for electric 


traction where such is used. It is recommended that 

passenger cars operated in such locations and lighted 

normally by the current for electric traction shall be 

equipped with an auxiliary system of emergency light- 

ing. 

SECTION 39.—TELEPHONE AND OTHER SIGNAL APPA- 
RATUS ON CircuITs ExposED BY SupPLy LINEs. 


390. Guarding Non-Current-Carrying Parts. 

(a) Where telephone or other signal apparatus 
(not included under b below) which must be handled 
by persons is permanently connected (not including 
portable telephones) to overhead signal circuits ex- 
posed by supply lines over 400 volts to ground, provi- 
sion shall be made by one of the following methods 
against shock to persons handling apparatus: 

(1) The use of suitable protective devices, includ- 
ing fuses and arresters. 

(2) The. grounding of all exposed non-current- 
carrying metal parts and the suitable guarding of all 
ungrounded current-carrying parts.. (See Rule 391.) 

(3) The arrangement of apparatus in such a way 
that persons using it will be obliged to stand on a suit- 
ably insulated platform, in a suitably insulated booth 
or on other insulating surfaces. (The above applies 
only where apparatus is accessible to none but au- 
thorized persons. ) ’ 

(4) The arrangement of apparatus (on signal cir- 
cuits exposed to supply lines of more than 750 volts to 
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ground) so as to have no exposed current-carrying 
parts exceeding 2 square inches in area with which a 
person is liable to come in contact and the use of suit- 
able protective devices, including fuses and arresters 
or other means. 

(b) Such signaling devices as fire and _ police- 
alarm boxes and telegraph test boxes, if connected to 
overhead signal circuits exposed by supply lines over 
400 volts to ground, should have the accessible non- 
current-carrying metal parts permanently grounded 
wherever the character of service gives valid objection 
to the use of arresters or transformers on the signal 
circuit. 

Police-alarm boxes, where 
alarm circuits, should usually 


ating at 400 volts to ground, 
outside the box. 


connected to overhead police- 
be protected by arresters oper- 
placed in the connecting leads 


overhead if not 


Fire-alarm boxes connected to circuits, 
protected by arresters, should be provided with suitable insu- 
lating material between the circuit within and the exposed 
frame and operating hook, this insulation to be capable of 


withstanding the highest voltage of the supply circuits to 
which the fire-alarm circuit is exposed up to 7500 volts. 


391. Guarding Current-Carrying Parts. 

(a) Telephone or other signaling devices which 
are permanently located outdoors or where exposed to 
corrisive fumes or dampness (such as may occur in 
subways, cellars, basements, laundries, stables, etc.) 
shall be so arranged that all ungrounded current-carry- 
ing parts are so guarded as to be suitably protected 
against the prevailing atmospheric conditions. 


The cases of signal apparatus provide suitable 
guards if built of metal or insulating materials. 


(b) Receiver cords shall be guarded by shields of 
permanently grounded metal (such as metal armor) or 
of non-absorptive insulating material (such as flexible 
insulating tubing) or shall have suitable insulating cov- 
erings for the individual conductors. 

(c) Where no protective device is installed (per- 
missible only for fire-alarm or similar apparatus or for 
apparatus not for public use, where the character of 
service precludes the use of arresters and fuses) the 
shields of portable cords shall always be of grounded 
metal or of special insulating material suitable to with- 


inclosing 
substantially 


stand the voltage of the highest supply circuit to which , 


the signal circuit is exposed up to 7500 volts. 
392. Protection Against Induced Voltages. 

(a) All telephone or other signaling equipment 
which must be handled by persons and which is con- 
nected to a line that parallels a supply circuit in such 
manner that by reason of exposure to the supply cir- 
cuit under normal operating conditions more than 
150 volts are induced between the terminals of the sig- 
naling equipment and ground, shall be protected by one 
or more of the following means: 

(1) All exposed metal parts of the equipment shall 
be insulated from the circuit, and the circuit shall be 
protected by arresters having a breakdown potential 
not exceeding one-half that of the insulation between 
the above-named non-current-carrying metal parts and 
the current-carrying parts. 

Cords shall have an additional insulating tubing 
protection. 

(2) All exposed non-current-carrying metal parts 
shall be permanently grounded and all current-carrying 
metal parts shall either by permanently grounded or 
adequately shielded. (See Rule 391.) 

(3) All equipment shall be so located that persons 
coming into contact with the equipment shall be obliged 
to stand either on an insulated platform or in a 
booth of suitable insulating material. 

393. Grounding of Arresters for Signaling Systems. 


The ground connections for outside installations of 
cable protectors employed solely to prevent electrical 
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injury to the cable need not conform with the require- 
ments of this rule. For rules governing the grounding 
of the metal cases of outdoor apparatus as covered by 
this section, see Section 9. : 

(a) Arresters shall be permanently and effectively 
grounded in the following manner: 

(1) Ground Conductor—The ground conductor 
shall preferably be of copper (or other material which 
will not corrode under the conditions of use) and shall 
be not less than No. 18 in size and in urban districts or 
where within buildings shall be covered with a suit- 
able insulation. 

If necessary to guard the ground conductor from 
mechanical injury (on poles or where a ground con- 
ductor on the outside of building walls is near a road- 
way, sidewalk, or pathway, thus necessarily exposing 
it to tampering by unauthorized persons), it shall be 
protected for a distance of 8 feet from the ground by a 
wooden molding or by conduit of non-magnetic ma- 
terial. 

(2) Ground Connection—The ground connection 
shall be made to a cold-water pipe, where available, 
connected to the street mains and in service. An out- 
let pipe from a water tank fed. by a street main may be 
used provided such outlet pipe is adequately bonded 
around the tank to the inlet pipe connected to the street 
main. 

If a cold-water pipe is not available, the ground 
connection may be made to a gas pipe, provided the 
ground conductor is attached to the pipe between the 
meter and the street mains. 

If cold-water or gas pipes are not available, the 
ground connection may be made to an iron rod or pipe 
driven into permanently damp earth, or to a plate or 
other body of metal buried in permanently damp earth. 
(Compare Rule 93.) 

Steam or hot-water pipes should not be used for 
ground connections. 

Driven rods or pipes, used as ground connections 
for protectors, shall not be also used as ground connec- 
tions for electrical supply circuits or electrical appa- 
ratus, and where water or gas pipes are used for a 
ground connection, attachment to such pipes shall be 
made at a different point than for attachments to elec- 
trical supply circuits or equipment. 

(b) Connecting Ground Conductor to Pipes.— 
Ground conductors shall be attached to pipes by means 
of suitable ground clamps; the entire surface of the 
pipe to be covered by the clamp shall be thoroughly 
cleaned. 

(c) Connecting Ground Conductor to Driven Rod 
or Pipe-—The ground conductor shall be so attached 
to the rod or pipe as to give reliable connection both 
mechanically and electrically and in such a manner as 
to prevent corrosion when the joint is buried in the 
earth. 

(d) Connecting Ground Conductor to Buried Elec- 
trode.—Where buried plate or other metal electrode is 
employed the ground conductor shall be securely fas- 
tened to it in such manner as to make a reliable elec- 
trical and mechanical contact. 


Discussion OF SEcTION 38. 


380. Guarding Live and Moving Parts. 

The number of injuries occurring in electric cars to mo- 
tormen, conductors and even the public by contact with 
exposed live parts or ungrounded (and accidentally alive) 
metal frames is very considerable, probably because the volt- 
ages are relatively high, being usually 500 or more to ground, 
as compared with the common 110 volts to ground of lighting 
circuits in general use. Many railway companies are adopt- 
ing very thorough guarding and grounding measures to ob- 
viate these hazards. Elevator cages, cables and shop loco- 
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motives present to a somewhat less degree*the same dangers 

and the efforts to protect them are by no means so uniform 

or complete. The location of automatic cutouts (circuit- 
breakers and others) so that flashes will not burn persons is 
now receiving more attention than formerly. 

384. Subway and Car Lighting. 

Illumination is one of the best means of preventing panic. 
while darkness encourages it. The assurance of adequate 
illumination in emergencies is a first consideration in theater 
lighting and the same applies to passenger subways. In some 
cases, storage batteries are carried on cars and are auto- 
matically switched on when other sources of energy for light- 
ing fail. In other cases, to obviate the necessity for emer- 
gency lights in individual cars, sufficient illumination is pro- 
vided for the entire subway from two sources, one being 
automatically switched on when the other fails. 

Discussion oF SEcTIon 39. 
Grounding Non-Current-Carrying Parts. 

(a) The number of injuries to persons using telephones, 
fire-alarm boxes and other devices has been considerable, 
because of the lack both of effective arresters and of means 
for preventing a voltage between external metal parts of such 
devices and the ground or grounded floors on which the per- 
sons must stand, or between these external parts and plumbing 
within reach. The grounding of fire and police-alarm box 
cases and their accessible metal parts is now almost univer- 
sally supported, but is still neglected in too many places from 
a fear that the dielectric between internal current-carrying 

parts and the case will not withstand the strains from the 
voltages to which it is subjected by crosses with supply lines. 
Such a weakness should evidently not.be allowed to exist and 
should never be made a basis for permitting a condition by 
which high voltage may exist on external metal to which 
persons have access. Telephones usually should have efficient 
arrester protection, but with fire-alarm circuits and some other 
signal circuits the reliability of the circuit necessitates omis- 
sion of the arresters scattered along the line and not sus- 
‘eptible to immediate attention after operation, and reliance 
n these cases must be placed wholly on the grounding of 
exposed metal parts of apparatus accessible to the public. 

(b) Telegraph instruments expose so little surface to per- 
onal contact that the danger of shock is considerably re- 
luced, and it has seemed reasonable to permit use of arresters 
hose breakdown voltage is somewhat higher than will suit- 
bly protect users of telephones, which present much larger 

metal areas to contact with the hand and face. 

391. Guarding Current-Carrying Parts. 

Subway types of telephones and other signal apparatus 
have been developed which provide protection against break- 
lown of insulation under conditions of dampness prevailing. 
Since the cases of such equipment will be grounded, where 
ignal circuits are exposed to neighboring high-voltage lines, 
nless suitable: protectors are used, adequate for the insula- 
tion, the principal personal hazard will be through cords. 

Where protectors are used, a cord having insulation 
capable of withstanding perhaps double the breakdown volt- 
age of the arrester should usually provide adequate protection 
in dry places, but in damp places additional protection is 
ieeded. Where no protectors are provided, as in some cases 

t police boxes, train-conductor call boxes, and similar loca- 
tions, very effective cord protection by insulating tubing or 
<rounded metal tubing is evidently essential. 

392. Protection Against Induced Voltages. 

The voltage induced between the terminals of signaling 
pparatus connected to overhead circuits and ground depends 
on a great many factors, and in general it will be found sim- 
ler to measure it than to compute it. This induced voltage 
can most readily be measured by an electrostatic voltmeter 
ith the signaling circuit in normal operating condition 
\Vhen an electrostatic voltmeter is not available, the voltage 
an be estimated from the indications of an electromagnetic 
voltmeter. 

In the case of balanced three-phase circuits, the induced 
oltage in near-by circuits is predominantly electrostatic for 
the types of circuit ordinarily used. The voltage limit of 150 
\olts is about the maximum which would be induced electro- 
tatically by a balanced non-transposed 6600-volt circuit in 
‘ignaling circuits on the same pole line 6 feet away. It is 
approximately that which would be induced by a 30,000 to 
»),000 volt non-transposed supply circuit in a signaling cir- 
uit paralleling it at a distance of 50 feet, unless this circuit 
were partly shielded by the presence of other wires. In cases 
in which the signaling circuit does not parallel the supply cir- 
cuit for the entire distance, the induced voltage is reduced 
hy the effect of those Portions of the signaling circuit remote 
from the supply circuit. 


390. 
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Frequently the transposition of conductors in a metallic 
return supply circuit will assist materially in preventing in- 
duced voltages over 150 to ground on 1:eighboring signal cir- 
- cuits. 

393. Grounding of Arresters for Signaling Systems. 

By comparison of these grounding requirements with 
those of Section 9, it is seen that these are less severe, al- 
though generally of the same character. Since these arresters 
are not called upon to operate frequently, the protection af- 
forded is therefore not so constantly demanded as that of 
circuit or equipment grounds; and therefore artificial grounds 
of comparatively high resistance are less likely to dry out so 
as to still further increase the resistance and reduce the pro- 


tection afforded. 
THE END. 





POINT PROTECTOR FOR AWL. 


By A. GEMMELL. 


When putting in small wood screws I have been in 
the habit of using an awl a good deal before starting 
the screw. A short while ago I jabbed myself quite 
badly with it, so I devised the scheme that I have 
drawn out on the sketch herewith and I find it has 
solved the problem. The dotted lines show how the 
springs will bend out when the cap is pushed in while 


Protector Cap, 
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Simple Protector for Point of Awl. 


one is making a hole, and when the hole is made the 
cap will jump back over the point. Note the large hole 
in the spring is a little to one side, so as to allow the 
rivet to pass by the shank of the awl in the handle. 
With this protector an awl can be carried with safety 
at all times. Use of the awl saves considerable time 
compared with drilling a hole before dtiving the screw. 





A SIMPLE LOCK NUT. 


By Cuarces H. WILLEy. 


We were troubled with the nuts loosening up on 
some of our machinery, due to vibration, or other rea- 
sons, and as no lock nut could be used, and it was not 
feasible to pin the nuts, we had to use some sort of 
locking device. Necessity is the mother of invention, 
for, while experimenting, it brought about the highly 
successful lock washer shown herewith. 

These sketches are quite clear, but it may be-well 
to say that the hole A should be as generous as reason- 





Improvised Washer as Lock Nut. 


able for receiving the lip. Any ordinary washer can 

be used. The lip B is cut in with a hack saw before 

This is turned up as shown, and 

— a punch or drift, the lip A is impressed into the 
ole. 











































692 





CONTRACTOR DEMANDS LOYALTY TO 
FLAG AND GOVERNMENT. 


The Tri-City Electric Company, the well-known 
contracting firm of Moline, Ill, recently attached the 
following letter to the pay checks of its employes: 

“We are handing to you today with your pay check 
a thrift stamp and card and it is our earnest wish that 
this will induce you to fill the card and as many more 
as you can. It is not given to you as a present, nor 
has it anything to do with wages, but it is to persuade 
you that in investing your money in this way you are 
helping your government win the war. This com- 
pany has done and intends to do all it can to help. We 
have helped sell bonds and stamps, have bought bonds, 
have contributed to the Red Cross, Y. M. C. A.,, 
Knights of Columbus and War Chest ftinds and be- 
long to the. National Security League and have done 
investigating in regard to money slackers employed by 
others. We do not wish to have any reflections cast 
upon this company by employing anyone who is not 
loyal to this government and flag and who will not in- 
vest some part of his savings to help the cause we are 
fighting for. Any seditious or disloyal word uttered 
by any employe will result in immediate discharge.” 


AMONG THE CONTRACTORS. 


The Hoobler Electric Company of Streator, IIl., 
recently did the wiring for light and power in Sher- 
man School building in that city, the job amounting 
to $1500. Included in this was the installation of a 
motor for the ventilating system. 

The Auburn Electric Company, Omaha, Nebr., is 
wiring a large mill building for the Miller Cereal Mills 
Company of Omaha. Motors aggregating 260 horse- 
power and 200 lighting outlets are being installed. All 
the wiring is in conduit. The contract price is about 
$3000. 

The Electric Shop, 1403 Washington avenue, Ra- 
cine, Wis., is wiring the Franksville Bank building, 
the Jones stores and flats and the Lawton store and 
flats, the last two being in Racine. Fixtures are also 
being furnished and installed in the stores and apart- 
ments named. 

Miller-Santee Company, Rockford, Ill., has com- 
pleted the wiring of the Central Union Telephone 
Company's remodeled building, whereby its service 
capacity was more than doubled. Other work ir 
progress consists in wiring the Forest City Bakery 
Company’s concrete building and installing motors to 
operate the bakery machinery. 

Jere Woodring & Company, of Hazleton, Pa., have 
been awarded a contract to install electrical equipment 
in the Sandy Run colliery of M. S. Kemmerer & Com- 
pany. The management of the latter company is ar- 
ranging to have the entire colliery operated by elec- 
tricity in the near future. 

The Hughett Electric Company, La Salle, Ill., has 
had a good run of contract work, of which the follow- 
ing may be mentioned: The Oglesby State Bank, con- 
sisting of installation of lighting fixtures and a con- 
duit job of wiring; the wiring of the four floors of L. 
V. Orsinger’s wholesale bakery in La Salle, and the 
complete installation of fixtures, switchboards and 
motors. The motors represent a capacity of 150 horse- 
power. The contract amounted to about $4000. The 
Hughett Company also wired the E. G. Newman flats 
in La Salle and installed lighting fixtures therein, the 
contract amounting to $550. The wiring of the Thomp- 
son flats and putting in fixtures is in progress. 
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The Berger Electric Company, Joliet, Ill., recently 
completed the wiring and fixture installations in the 
new Boston Store, the entire piece of work having 
amounted to about $8000. This company will soon 
have completed wiring and indirect light installations 
in the service building and office of Standard Oil Com- 
pany, Joliet, which ran up to $2600. The rewiring of 
the Will County Court House, at Joliet, is also in- 
cluded among its contracts, amounting to $4500. 

The N. Sausen Electric Shop, Peru, IIl., lately did 
the necessary wiring at the Illinois Zinc Company’s 
coal mine, to provide for charging batteries by which 
its coal haulage cars are operated. The coal cars re- 
ferred to are used on the several mine levels for haul- 


ing coal to the vertical shaft through which it is 
hoisted. Another contract being put through by the 


Sausen firm is on the up-to-date farm of William 
Neurenther, near Peru. This consists of wiring and 
motor installations for grain elvators, pumps, and do- 
mestic appliances, making a thoroughly electrified 
farm. 

W. L. Fowler, Cedar Rapids, Iowa, has in progress 
the installation of conduits and wiring in the new Y. 
M. C. A. building in that city, and the installation of 
motors for ventilating fans. The building is of rein- 
forced concrete, and the conduits are set in the slab 
construction. His contract amounts to $4500. He 
has about completed the wiring of the eight-story 
Higley office building, in which Reflectolyte fixtures 
are being put in. A motor-generator set is being in- 
stalled for converting alternating to direct current for 
the elevators. This job amounts to $15,000. Another 
piece of work in hand is wiring and piping for the sig- 
nal system of the central fire station, Cedar Rapids. 
This work amounts to $1500. 

A. H. Cox & Company, 307 First avenue South, 
Seattle, Wash., have in the past 60 days wired and in- 
stalled electrical equipment on six cranes for the Queen 
City Machine Works, which have the rather novel 
feature of a closed-circuit automatic switch attach- 
ment and other features which are said to make them 
the first of their kind. The design for these cranes 
was gotten out by Manager Edwards of the Queen 
City Machine Works. A. H. Cox & Company have 
also just completed installation of the electrical equip- 
ment on a ten-ton marine elevator at the Oregon- 
Washington dock, same to be operated by a variable- 
speed, 25-horsepower Allis-Chalmers motor. This 
is the second elevator of this kind to be installed on 
this dock. 


The Milwaukee office of Henry Newgard & Com- 
pany, Chicago, has recently completed two important 
contracting jobs. One of these was for the Para- 
mount Knitting Company, at Waupun, Wis., where 
150 horsepower in motors and 280 lighting outlets were 
installed ; there was also included a switchboard, four 
10-circuit Newgard cabinets and panels, 235 Ivanhoe- 
Regent steel reflectors, besides numerous drop cords 
and the complete rehabilitation of all the wiring in the 
company’s old plant. One of the Milwaukee, Wis., 
contracts covered the electrical installation in the Mon- 
arch Manufacturing Company’s plant, and included 
683 outlets for lighting, 302 sewing-machine outlets 
and adjustable fixtures, 675 drop cords with Ivanhoe- 
Regent steel reflectors, eight 300-watt Brascolite fix- 
tures type A-C., two 600-ampere Allen-Bradley 
remote-control switches, 46 cutting-machine outlets, 
trolleys and cords. Joseph W. Pfeifer, Milwaukee 
manager for the Newgard company, was the engineer 
for-Monarch Manufacturing Company. 
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“Powdered Coal as a Fuel.” By C. F. Herington. New 
York: D. Van Nostrand Company. Cloth, 211 pages (6 by 9 
inches), 84 illustrations. Supplied by Electrical Review Pub- 
lishing Company, Inc., for $3.00. 


This book, as its name implies it should, embraces 
the use of pulverized or powdered coal as fuel. The 
book is divided into ten chapters, followed by a very 
complete and highly commendable bibliography and 
index. Chapter I covers the general operation of a 
pulverizing plant, making comparisons of cost with 
cas and oil as fuel. Chapter II discusses the suitability 
of various coals, tells of experiments and the influence 
of ash. Chapter III covers the processes through 
which the coal must pass before fit for application to 
the furnace chamber, namely, crushing, drying, pul- 
verizing and air separation. The next chapter, Chap- 
ter IV, takes up the matter of feeding the coal to the 
furnace and there burning it, a subject embracing fur- 
nace shape and design, forms of burners and methods 
of pneumatic distribution. These four chapters might 
be said to comprise the first section of the book, 
namely, the preparation and combustion of coal in 
pulverized form. 

What might be considered as the second section of 
the book covers the application of pulverized coal to 
various purposes. Chapter V takes up the application 
of powdered coal to the cement industry, Chapter VI 
to reverberatory furnaces, and Chapter VII in metal- 
lurgical furnaces. Chapter VIII deals with coal under 
boilers in general and discusses in particular the 
already fairly well known installations of the General 
i‘lectric Company at Schenectady, the Missouri, Kan- 
sas & Texas Railroad installation at Parsons, and that 
of the American Locomotive Company, also at Schen- 
ectady. The descriptions of these plants are, how- 
ever, rather general, the test data already published 
not having been drawn upon to as large an extent as 
might have been wished for the sake of those not in 
close touch with the progress already made in applying 
powdered coal to steam-making boilers. Chapter IX 
discusses the use of powdered coal under locomotive 
boilers, an important application and one of special 
interest at this time when some railroads are already 
being forced to abandon oil fuel because of expiring 
fuel contracts and with existing conditions created by 
the coal situation, the zoning system of coal distribu- 
tion now. being formulated and the need for obtaining 
maximum efficiency and performance from existing 
ocomotives. 

The book covers the subject of powdered coal in a 
way that should enable any one so desiring to obtain 
i good idea of what has been accomplished and the 
lifficulties that have had to be overcome in placing the 
‘ombustion of pulverized fuel where it stands todav. 
it is a little unfortunate that more test and cost data 
are not included in the beok, although this is not really 
sO very important since accessible elsewhere. The 
inclusion of a bibliography is a welcome and valuable 
feature of the book. At the present time when the 
fuel situation is less acute only because warmer weath- 
er has come; when coal prices, also oil, are so high; 
when low-grade fuels near at hand are being used in 
preference to better grades of coal that must be rail 
borne for longer distances and when serious attention 
is being turned to the lignites and other forms of fuel 
not long since thought of as hardly worth while con- 
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sidering, pulverized coal deserves serious cot.sidera- 
tion as a means of economy and conservation. For 
those trying to find relief from existing conditions by 
the adoption of powdered coal, “Powdered Coal as a 
Fuel” should be found as useful as it is interesting, for 
it gives an understanding of the status of powdered 
coal at the present time and the difficulties that have 
been encountered. 

I. L. KentisH-RANKIN. 





“Electrical Measurements.” By Frank A. Laws. New 
York: McGraw-Hill Book Company, Inc. Cloth, 719 pages 
(5% by 8 inches), 442 illustrations. Supplied by the Elec- 
trical Review Publishing Company, Inc., for $5.00. 

This is the third volume of Electrical Engineering 
series of textbooks prepared under the supervision of 
a committee of prominent engineers and teachers of 
electrical engineering. 

The book is one of the most complete treatises on 
fundamental electrical measurements in the English 
language. Dynamo laboratory tests are not included. 
“The choice of material and the method of treatment 
have been determined by the author’s experience in 
directing for many years the work of the laboratory 
for technical electrical measurements at the Massa- 
chusetts Institute of Technology, and the book is in- 
tended as a text for the guidance of students working 
in such a laboratory as well as a general reference 
book on the subject.” 

The characteristics of the book show the handi- 
work of a master in electrical measurements. The 
descriptions are clear and sufficient theory is given to 
enable the student to conduct the measurements intel- 
ligently. A selected list of references. follows each 
chapter. This is a very useful feature for in many 
instances it is impossible to give detailed explanation 
and recourse must be had to original papers. 

In the discussion of the Wheatstone bridge the 
author points out that this apparatus was really in- 
vented by S. Hunter Christie of the Royal Military 
Academy at Woolwich, some ten years before its use 
by Wheatstone. This will undoubtedly be news to 
most readers of the book. There are other cases on 
record in which credit is wrongly attributed. On 
page 73 the author shows the absolute electrodyna- 
mometer of the Bureau of Standards. The writer recalls 
many experiences, some pleasant and others not so 
pleasant, in connection with the making of that piece 
of apparatus. The cylinder is of plaster of paris and 
not marble, as the reader might infer in reading the 
text. Experiments showed that marble was magnetic 
to such a degree as to make its use uncertain. The 
marble-like appearance of the cylinder is due to par- 
affin in which the cylinder was soaked. Memories of 
experiences are responsible for this digression. 

All of the arrangement and treatment in the book 
is of such a degree of excellence it is difficult to single 
out special features for comment. Some of the instru- 
ments described, such as the tangent and Thomson 
galvanometers, have mainly a historical interest, never- 
theless for reference thev are properlv included. The 
chapter on the Determination of Wave Form is a 
most excellent and comprehensive treatment of the 
subject. 

In commenting on the first two volumes of this 
series the writer stated that they set a high mark in 
electrical engineering texts. Professor Laws has pro- 
duced a text which still keeps the excellence of the 
series at the same level, if not higher. To those in search 
of a practical text on electrical measurements the re- 


viewer would say, seek no further. 
C. M. JANSKY. 
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Polarized Plus—Two Types of Lightning Arresters—Pic- 
ture Machine—Coal Conveyor—Warming Pad—Fixture 


NEW HEAVY-DUTY POLARIZED ATTACH- 
MENT PLUGS. 


Harvey Hubbell, Inc., Bridgeport, Conn., is placing 
on the market a new heavy-duty polarized attachment 
plug, known as No. 5598. This plug was designed to 
be used interchangeably with the Hubbell line of heavy- 
duty polarized wall and flush receptacles. It is rated 
at 660 watts, 250 volts. The base is constructed of 
porcelain and the cap is brass-covered for protection 
against breakage. 

The knife-blade contacts are of sturdy construction, 
with blades at right angles to each other to effect polar- 
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New Huboell Attachment Pliug. 


Burke Serles Horn-Gap Lightning Arrester, 


ization, making the plug desirable for use in connec- 
tion with instruments, or in fact any-apparatus where 
absolute polarization is required. 





NEW BURKE SERIES HORN-GAP LIGHT- 
NING ARRESTER. 


Outdoor switching stations and substations have 
greatly increased both in number and capacity in the 
last few years. It is not extraordinary to find such 
substations with capacities of 100,000 kilovolt-amperes 
or over and arranged for voltages up to 130,000. When 
the capacity of the substation and of the system with 
which it is connected is greatly increased, it is obvious 
that the carrying capacity and ruggedness of the equip- 


ment used must also be increased. These increasing: 


capacities therefore call for outdoor substation equip- 
ment of different characteristics than those of the 
equipment heretofore found adequate. 


In the line of horn-gap lightning arresters this need 
has been recognized by the Railway & Industrial En- 
gineering Company, Pittsburgh, Pa., which has brought 
out a type of Burke series horn-gap lightning arrester 
of greatly increased capacity. In general design it 
resembles the Burke arrester of this type formerly 
built, but has a series resistance in the ground path of 
different characteristics. This resistance is made of 
what is known as Koppat, as formerly, but has an in- 
crease of capacity of about 300 per cent. The arrange 
ment of this resistance is much sturdier than for the 
smaller capacities, so that the new arrester is able to 
relieve excess voltages and discharge heavy surges re- 





Type WBR. 


peatedly without deterioration. This series resistance 
is shunted by a short auxiliary horn-gap that is con- 
nected directly to ground; it can be seen to the right 
in the accompanying illustration. In case of a heavy 
discharge to ground, the arc jumps across this auxiliary 
gap, but is almost instantly broken, thus inserting the 
resistance in the path to ground in series with the 
power arc to limit it while it is being broken on the 
main horn-gap. 

These Burke arresters are made in two types. Each 
includes the well-known Burke triangular reactance or 
choke coil on the line side of the main horn-gap, and 
the Koppat resistance between the other side of the 
main horn and ground, and the small auxiliary gap in 
shunt with this resistance. What is known as the type 
WB has a plain horn above the ground resistance, 
whereas the type WBR shown herewith has this horn 
include a triangular coil connected in series between the 
horn proper and the ground resistance. This coil aids 
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in limiting the rush of power to ground and relieves 
the resistance of the heavy strains by smoothing out 
the surge before it reaches the resistance. This makes 
this type of arrester especially suitable for use on very 
large systems of heavy capacity where surges of great 
capacity are experienced or where serious lightning 
disturbances occur frequently. This reactance does not 
affect the sensitiveness of the arrester, but helps to 
make it still more rugged. 





A COMPRESSION-CHAMBER ARRESTER 
FOR 10,000 AND 13,200-VOLT CIRCUITS. 


To protect pole transformers, on 10,000 and 13,200- 
volt distributing lines, the General Electric Company, 
Schenectady, N. Y., has developed a unique form of 
compression-chamber, multigap lightning arrester in 
vhich is embodied the shunt resistance principle. This 
s shown in Fig. 1. 

In the usual form of multigap shunt-resistance 
irrester, the resistances shunt the gaps. In this form, 
he gaps shunt the resistances. The gaps are mounted 
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Fig. 2.—Shunted Resistance 
Units Used With Compres- 
sion-Chamber Arrester. 


1.—Compression-Chamber 
Lightning Arrester for 6600, 
11,000 and 13,200-Voit Service. 


Fig. 


m and insulated from the resistance rods. The ar- 
rangement of the gaps and resistances is shown in 
lig. 2. 

Sensitiveness to lightning disturbances is obtained 
1y this combination of gaps and resistance rods used 
as shunts, all mounted in a porcelain tube. 

By reason of this combination of gaps and resist- 
ances the arrester will discharge at low rises in poten- 
tial, is sensitive to lightning over a wide range of 
frequency, and following the lightning discharge, 
\uickly euts off the generator current and prevents 
grounds” or “shorts.” 

A number of paths for the lightning discharge 
through the arrester are offered by the four units of 
shunting resistance used. As the resistance rod in con- 


ELECTRICAL REVIEW 5 


tact with the series gap is grounded through the other 
resistances, the initial discharge is made easy because 
the ground potential is brought up to the bottom of 
the series gaps. The path which the discharge takes 
after passing through the series gaps depends on the 
frequency and quantity. Very high frequency will 
discharge straight across all the gaps. Discharges of 
lower frequency will take place through one of the 
shunt paths. 

The generator current which follows the lightning 
discharge will shunt to the resistance rods. This lim- 
its it to an amount that can be extinguished readily 
by the gaps. 

The arrester affords complete protection and is 
light, efficient, compact and proof against fire and 
weather. 





A NEW PARLOR MOVING-PICTURE 
MACHINE. 


A new type of moving-picture machine for com- 
mercial, educational and home use has been brought 
out by the Pathescope Company of America, New 
York, N. Y. This machine is the latest model of this 
company’s well-known line of Pathescopes and is 
known as the New Premier Pathescope. Its special 
features are drive by a motor that can be used on both 
direct and alternating currents, high illumination, and 
a feed mechanism that gives practically perfect results. 

Motor drive was used on the older types of Pathe- 
scopes, but it was necessary to have separate motors 
for the different kinds of current, and this naturally 
limited the use of the motor-driven machines. The 
New Premier Pathescope is, however, driven by a 
Westinghouse “Sew-Motor,” which operates at prac- 
tically the same speed with either kind of current. 
Hence this machine can be used wherever there is 
electric }ght. 

The illumination is provided by a 14-volt, 2-ampere, 
argon-filled, high-efficiency lamp, that is sufficiently 
brilliant for throws as long as 100 feet, and for pic- 
tures up to 12 feet wide. The 110-volt current re- 
ceived from the lighting circuit is reduced to low volt- 
age for the use of the lamp by means of a rheostat ; 
this rheostat is adjustable so that the degree of illu- 
mination can be varied to suit conditions. 

The film-moving mechanism is of the intermittent 
type and is of novel design. The manufacturers claim 
that the New Premier Pathescope projects an abso- 
lutely flickerless picture. 

This machine is absolutely safe to use, since it can 
take only slow-burning films, the standard celluloid 
film being unusable in it. Many hundreds of these 
special films have already been made up by the Pathe- 
scope Company; special subjects can be made up as 
desired and standard films can be copied on to the 
special stock. 

The weight of the machine is 23 pounds and it is 
arranged for packing in a carrying case similar to a 
small suit case. 





GODFREY COAL CONVEYOR. 


The Government’s appeal for coal users to lay in 
their supplies of coal now and during the summer 
months instead of waiting until the fall and winter 
comes, when the railroads are overloaded with ship- 
ping grain or coal as the case may be, the experience 
of the past winter, the high costs are all combining to 
make the matter of coal storage of live interest and 
vital concern. The sum total is that coal storage piles 
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Fig. 1—General Arrangement of Godfrey Aerial Coal Conveyor. 


are becoming commoner sights with industrial plants 
and coal dealers, as well as with the railroads and cen- 
tral stations. 

One of the largest items in coal delivery costs 
today is that of handling, because human labor comes 
into play so often and so inefficiently. In the smaller 
power houses, where the expensive cranes and der- 
ricks are not feasible, the cost of labor has constituted 
the chief cost of handling coal, except where topo- 
graphic conditions permitted the coal cars to be run 
direct to the bunkers. But even this does not permit 
of cheap storage of large quantities of coal against 
emergencies. 

The Godfrey coal conveyor has been developed to 
eliminate the human element wherever possible, mod- 
ernize coal unloading and storage and at once lower 
coal handling and delivery costs and lessen the cost of 
storing coal. 

The general layout of the Godfrey coal conveyor is 
shown in Fig. 1. The method comprises a coal pit 
adjacent to the railroad track, an aerial transporting 
cableway, supporting structures and conveyigg buck- 
ets. A bucket is used of I-ton capacity, which is 
dropped into a pit at the side of the railroad track and 
filled from a chute which receives the coal from the 
hopper bottom of the coal car. The bucket is hauled 
up an incline track, being supplied with trunnion rollers 
at each side which operate upon the track, and is low- 
ered upon the top of the pile or bin. A trigger releases 
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Fig. 2—Self-Dumping Bucket on Steel-Track Conveyor. 


the bottom of the bucket and the weight of the coal 
causes the bucket to empty, when the spring bottom 
immediately closes and is ready for another load. In 
order to get the bucket back to the starting point, a 
double drum arrangement and a double pulley on the 
carrier are used. 

The length of the aerial cableway may be varied, 
of course, to local conditions, and may be made as 
long and as short as desirable, according to the amount 
of coal it is desired to store. A motor or gasoline 
engine can be used for operating the conveyor. 

One man is able to control the entire operation of 
the unloader or conveyor, lower the buckets, raise them 
and bring them back to the starting point. The buck- 
ets are self-closing and self-dumping. One man stand- 
ing in one position is able to handle up to 50 tons of 
coal per hour, whether loading wagons or dumping the 
coal on to the coal pile. This method of mechanically 
moving coal not only solves the labor shortage but at 
the same time reduces enormously the time usually 
required to unload coal cars, thus helping to alleviate 
the car shortage. Moreover, the coal is handled less 
roughly and: there is thus less breakage and the coal 
can be sold at higher prices and more of it at the price. 

The simplicity of the Godfrey conveyor is such 
that it may be erected by any one anywhere. There is 
so little to it that there is little to pay for, hence is of 
low cost. It is flexible and may be moved and modi- 
field according to the size of coal pile it is desired to 


Fig. 3—Bucket Depositing Coal Without Degradation. 
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Fig. 4—Grab Bucket on Aerial Conveyor Coming From Coal! Pit 
With Its Load. 


use now or next year. In place of aerial transmission, 
using steel conductors, as shown, a steel track on the 
ground may be employed where desired. 

The Godfrey coal conveyor is not intended to 
replace the steam shovels and derricks and bridge 
type unloaders where thousands of tons of coal are 
handled daily. But it may be used where otherwise 
coal could not be stored because of high labor charges. 
l‘or the coal dealer, the smaller plants burning a few 
hundred of tons of coal a day and the many other 
instances where several hundred tons of coal have to 
be handled daily, efficiently and with a minimum ex- 
penditure of time and effort, and with the least break- 
age and damage to the coal, for these purposes the 
Godfrey coal conveyor has been especially designed. 
It is manufactured by John F. Godfrey, Elkhart, Ind. 





INEXPENSIVE WARMING PAD. 


In order to fill the demand for an electric warming 
pad at a less price than its standard 12 by 15-inch pad, 
the Westinghouse Electric & Manufacturing Company, 
East Pittsburgh, Pa., has placed upon the market one 
of these pads whose dimensions are 9 by 12 inches and 
which retails for $4.50. This pad is equipped with 15 
feet of cord, with attachment plug. No switch is pro- 
vided, the current being turned on and off at the lamp 
socket, or by separating the attachment plug. To pre- 
vent overheating, two thermostats are inclosed in the 
pad. These are connected in series and should the 
temperature rise to a point near the maximum safe 
value, one or the other will open the circuit. Upon a 
fall in temperature, the thermostat will reclose the cir- 
cuit, thus maintaining the heat uniform. 

This pad, which is inclosed in a fawn-colored felt 
cover, is very soft and pliable, thus allowing it to con- 
form easily to any part of the body. Its marked supe- 
riority to the old-fashioned hot water bottle is well 
known, some of the advantages being its instant avail- 
ability, its continued heat at uniform temperature, the 
absence of any danger-of overheating or scalding the 
patient, or of wetting its surroundings, and the low 
cost of operation. 

This pad is manufactured in one style only—for a 
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voltage range of 95 to 125, with a consumption of 48 
watts at 110 volts. 





THE CEILING-BRIGHT REFLECTOLYTE. 


Of the types of semi-indirect lighting fixtures that 
have made possible the use of an approximation of in- 
direct lighting in rooms not especially adapted thereto, 
because of relatively dark ceilings or other conditions, 
the Reflectolyte fixtures made by The Reflectolyte 
Company, 914 Pine Street, St. Louis, Mo., have been 
conspicuous. These fixtures have included a heavily 
enameled steel reflector of special shape above the 
lamp to serve as a miniature ceiling, and an ornamental 
white-glass bowl below and around the body of the 
lamp to serve for diffusing the lamp’s direct rays. In 
the Reflectolyte Junior fixtures the reflector is of white 
opal glass. 

In a recently modified form of Reflectolyte, a partial 
section of which is shown herewith, provision is made 
for allowing a certain percentage of the light to pass 
through a central opening in the reflector so as to illu- 
minate the ceiling to a moderate degree and thus make 
a more cheerful effect than where practically all the 
light is kept below the horizontal plane. The opening 
in the reflector is covered by a bell-shaped diffusing 
glass C, which serves to spread the light that passes 
through it over the ceiling. It in turn is covered by 
a perforated metal cap D that serves_for ventilation 
and with the part C helps to exclude dust and dirt 
from the lamp and lower bowl. The glass part C is 
secured to the reflector by three small clips E. The 
reflector can be quickly detached from the supporting 
chains by means of patented connecting links B so as to 
facilitate cleaning. 

This form of fixture is known as the Ceiling-Bright 
Reflectolyte, and is made in quite a variety of models, 
both plain and ornamental. Since only a small part 
of the light is allowed to pass to the ceiling, the effi- 
ciency of the fixture is not greatly affected; for that 
matter, the light that does reach the ceiling is usefully 
employed in brightening it and a considerable part is 
again diffused throughout the room. 




























Partial Section of Ceiling-Bright Refiectolyte. 
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Current News | 





INLD AULT 


EASTERN STATES. 


CLAREMONT, N. H.—Claremont 
Power Company is rushing to com- 
pletion the construction of its ‘sub- 
station, and it is expected that opera- 
tions will be inaugurated at an early 
date. 


GOFFSTOWN, N. H.—Manchester 
Traction, Light & Power Company has 
recently awarded a contract for the 
construction of its proposed power 
house and dam in the Greggs Falls 
district of Goffstown. French & Hub- 


bard, 88 Pearl street, Boston, Mass., 
are engineers. 
RUTLAND, VT—Hortonia Power 


Company is having plans prepared for 
the construction of a one-story power 


house, about 25x90 feet in size, at 
Middlebury. Grover & Connor, Rut- 
land, are engineers. 

BOSTON, ~MASS.—The United 


States Government, Navy Department, 
has had plans prepared for the con- 
struction of a power plant at the local 
navy yards. The structure is estimated 
to cost $35,000. C. W. Parks is chief 
of the Bureau of Yards & Docks. 


CAMBRIDGE, Mass.—Cambridge 
Electric Light Company, 46 Blackstone 
street, has filed plans for the construc- 
tion of a one-story addition to its 
boiler plant, about 45x65 feet in size. 
Contract for the structure, which is 
estimated to cost $20,000, has been 
awarded to the John F. Griffin Com- 
pany, 17 Milk street, Boston. 


NORWICH, CONN.—Eastern Con- 
necticut Power Company has had plans 
prepared for the construction of a one- 
story power station in the Thamesville 
District of Norwich. The Harry M. 
Hope Engineering Company, 185 Dev- 
onshire street, Boston, Mass., is engi- 
neer. 


BINGHAMTON, N. Y.—Bingham- 
ton Light, Heat & Power Company has 
secured a contract from McGill & Hul- 
ford for supplying power for the oper- 
ation of its new machine shop now in 
course of construction. The company 
will require about 40 horsepower, and 
it is expected that operations will be 
inaugurated in the plant about June 1. 


BUFFALO, N. Y.—International 
Railway Company has announced that 
it will remove its offices from Ellicott 
Square to the entire upper floors of 





the Littell building, Franklin and 
Huron streets 

CORTLAND, N. Y. New York 
Telephone Company, 15 Dey _ street, 


New York, has awarded a contract for 
the construction of the proposed ad- 
dition to its local telephone building, 
two-story, about 20x130 feet. The 
structure is estimated to cost $25,000. 
The Pulford & Dempsey Construction 
Company, 157 Flack street, Elmira, is 
the contractor. 


N. Y. — Southwick 


CORTLAND, 


Weekly Record of Construction A ctivities—Conventions 





Electric Company has filed notice with 
the Public Service Commission of a 
change in its corporate name to the 
Moss Electric Company. 


GLENS FALLS, N. Y.—Adiron- 
dack Power Company is -considering 
plans for the construction of a power 
house near Utica. The structure is 
estimated to cost $100,000. 


NEW YORK, N. Y.—A. L. Shemel 
& Company, 60 East One Hundred and 
Sixteenth street, manufacturers of 
electrical supplies, have filed notice with 
the Public Service Commission of an 
increase in their capital from $30,000 
to $75,000 to provide for expansion. 


PORTCHESTER, N. Y.—Liberty 
Electric Corporation has awarded a 
contract for the construction of a one- 
story addition, about 60x100 feet in size 
at its plant, to cost about $8000. George 
Mertz & Sons, East Portchester, are 
the contractors. 


SCHENECTADY, N. Y.—General 
Electric Company has awarded a con- 
tract to The Austin Company, Euclid 
avenue, Cleveland, Ohio, for the con- 
struction of a 300-foot extension to its 
works. 


YONKERS, N. Y.—National Sugar 
Refining Company, foot of Main street, 
has awarded a contract for the con- 
struction of its proposed addition to 
the boiler plant, of brick and concrete, 
about 85x95 feet. Estimated cost of 
the structure is $40,000. Lynch & Lar- 
kin, 127 Downing street, Yonkers, are 
the contractors. 


CAPE MAY, N. J.—Vulcan Heat, 
Light & Power Company has been or- 
dered by the Board of Public Utility 
Commissioners to continue service to 
customers connected with its distribu- 
tion system, and to improve its equip- 
ment. 


DOVER, N. J.—New Jersey Power 
& Light Company has contracted with 
the Rockaway McKinnon Axe Com- 
pany for supplying additional power to 
the plant of the company in the amount 
of about 35 horsepower. 


JERSEY CITY, N. J.—Chidester 
Supplies Company has filed authoriza- 
tion papers to operate at 234 First 
street for the manufacture of electric 
novelties. H. Schinkel heads the com- 
pany. 


MORRISTOWN, N. J.—The Board 
of Education is considering the in- 
stallation of new motor equipment in 
the local schools for the operation of 
the ventilating systems. 


NEWARK, N. J.—Weston Electrical 
Instrument Company, 4 Weston avenue, 
manufacturer of scientific instruments, 
etc., has subscribed $30,000 to the Third 
Liberty Loan. 


PERTH AMBOY, N. J.—Public 
Service Electric Company has recently 
completed the installation of new equip- 
ment at its local power plant, includ- 














ing a 10,000-kilowatt turbogenerator, an 
exhaust steam condenser, having a 
cooling surface of 16,500 square feet, 
and auxiliary apparatus. 


PERTH AMBOY, N. J. — Thomas 
Underground Cable Works, 26 Wash- 
ington street, have subscribed $75,000) 
to the Third Liberty Loan. 


WEST ORANGE, N. J.—Thomas 
A. Edison, Inc., Lakeside avenue, has 
awarded a contract for the construc- 
tion of foundations and superstructure 
for its proposed one-story reinforced 
concrete power house, about 100x100 
feet. The Underpinning & Foundation 
Company, 290 Broadway, is the con- 
tractor. 


JERSEY CITY, N. J.—General Stor- 
age Battery & Repair Company is mak- 
ing extensive improvements and addi- 
tions to its plant to provide for in- 
creased capacity. Fred Hoefeld is gen- 
eral manager. 


WEEHAWKEN, N. J.—Weehawken 
Tungsten Lamp Company, 550 Gregory 
avenue, is considering plans for the 
immediate reconstruction of its two- 
story brick and iron lamp manufactur- 
isg plant recently destroyed by fire 
with a loss estimated at $25,000. 


BRISTOL, PA.—The town council is 
making improvements at the Pumping 
station, including the changing of its 
motive power from steam to electricity. 


GREENVILLE, PA.—Mercer Coun- 
ty Light, Heat & Power Company has 
filed notice with the Public Service 
Commission of the issuance of bonds 
for $100,000, to provide for extensions, 
improvements, etc. 


MAUCH CHUNK, PA.—The town 
council is considering plans for im- 
provements in its electric street light- 
ing system. 


NEW CASTLE, PA.—Grasselli Pow- 
der Company, Cleveland, O., has re- 
cently awarded a contract for the con- 
struction of a large local power plant 
in connection with the erection of the 
eight one-story manufacturing buildings 
estimated to cost in the neighborhood 
of $1,000,000. 


PHILADELPHIA, PA—Bell Tele- 
phone Company is having plans pre- 
pared for the construction of an addi- 
tion and alterations and improvements 
in its telephone building at German- 
town. John T. Windrim, Common- 
wealth building, is architect. 


PHILADELPHIA, PA —James F. 
Buchanan Company, 1719 Chestnut 
street, has been awarded a contract for 
the electrical work in connection with 
the construction of the school building 
at Fifty-seventh and Haverford ave- 
nues being erected at a cost of $113,000. 
The contract price is $4,988 


PHILADELPHIA, PA.—The George 
W. Smith Company, Forty-ninth and 
Botanic avenues, has awarded a con- 
tract for the construction of a two- 
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story brick addition to its boiler plant, 
about 50x85 feet in size, to cost $35,00v. 
John N. Gill & Company, Otis building, 
Philadelphia, are the contractors. 


PHILADELPHIA, PA. — German- 
town Steam Company has had plans 
prepared for the construction of an 
iddition to its plant at Pelham Road 
ind Hortter street. The company is 
(iso planning for improvements and 
alterations in the existing structure. 


PHILADELPHIA, PA.—Louis Wal-- 


ther Manufacturing Company, Torres- 
dale avenue and N street, has award- 
da contract for the construction of 
n addition to its boiler plant. The 
work, in connection with other im- 
»rovements, is estimated to cost $21,000. 
George H. Thirsk, 1919 West Berks 
street, Philadelphia, is the contractor. 


READING, PA.—Metropolitan Edi- 
son Company is making rapid progress 
the construction of an extension to 
its transmission system to the mine of 
the E. & G. Brooke Iron Company, 
Rirdsboro, a distance of about six 
niles. The Brooke company has com- 
menced the installation of machinery 
it the mine, and the company will re- 
juire about 500 horsepower. 


PITTSBURGH, PA.—Westinghouse 
electric & Manufacturing Company is 
making rapid progress in the construc- 
tion of a one-story addition, about 100 

150 feet in size, to its plant at Shady- 
side Station, at a cost of about $50,000. 
Bernard H. Prack, Keystone building, 
is architect and engineer. 


WILLIAMSPORT, PA.—Lycoming- 
Edison Company will expend approxi- 
nately $75,000 for the erection of an 
iddition to its power plant. The new 
uilding will be 25x114 feet in size and 
three stories high. A new and larger 
switchboard will be installed together 
with other equipment. 


WASHINGTON, D. C.—Chesapeake 
& Potomac Telephone Company, Thir- 
teenth and G streets, N. W., has award- 
ed a contract to Andrew Murray, 729 
Twelfth street, N. W., for alterations 
and improvements in its exchange plant 
at 1420 Columbia Road, and improve- 
ments in its plant at 629 B street, N. E., 
to cost $60,000 and $15,000, respectively. 


WASHINGTON, D. C.—The United 
States Government, Navy Department, 
has taken bids for the construction of 
its proposed substation “B” and fre- 
juency changer house at the local navy 
ard. The Dawson Construction Com- 
pany, Pittsburgh, Pa., submitted the low 
id at $51,170. 


WASHINGTON, D. C.—The United 
States Government has awarded a con- 
tract to the Turner Construction Com- 
pany, 244 Madison avenue, New York, 
for the installation of the proposed 
listributing system and construction of 
power plant at G and Twenty-fifth 
streets. The estimated cost of the en- 
tire work is $550,000. 

FINCASTLE, VA.—Roanoke & Bot- 
etourt Telephone Company, which re- 
ently increased its capital from $10,- 
110 to $15,000, is considering plans for 
extensions and improvements in _ its 
plant. 


WILLIAMSBURG, 
burg Power Company 


VA.—Williams- 
has filed notice 


with the Public Service Commission of. 


in increase in its capital from $25,000 
to $150,000, to provide for extensions, 
improvements, etc. 
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DATES AHEAD. i 


Pacific Coast Section of National 
Electric Light Association and Cali- 
fornia Association Electrical Con- 
tractors and Dealers. Joint conven- 
tion, May 9, 10 and 11, Del Monte, 
Cal. 

National Fire Protection Associa- 
tion. Annual meeting, Chicago, III., 
May 7-9. Secretary, Franklin H. 
Wentworth, 87 Milk street, Boston, 
Mass. 


National Electrical Supply Job- 
bers’ Association. Annual meeting, 
May 6, 7 and 8, Del Monte, Cal. 


American Association of Engi- 
neers. Annual meeting, May 14, 
1918. Secretary-Treasurer, A. H. 
Krom, 29 South La Salle street, 
Chicago. 

Association of Public 
Utility Operators. Annual conven- 
tion, Arlington Hotel, Hot Springs, 
Ark., May 21-22-23. Secretary-Treas- 
urer, R. B. Fowles, Pine Bluff, Ark. 


Arkansas 


Electrical Supply Jobbers’ Asso- 
ciation. Annual meeting, Home- 
stead Hotel, Hot Springs, Va., May 
21-22-23. Secretary, Franklin Over- 
baugh, 411 South Clinton street, 
Chicago. 

Electrical Contractors Association 
of Georgia. Annual meeting, Tybee 
Island, June, 1918. Secretary, 
Dan Carey, 614 Chamber of Com- 


merce building, Atlanta, Ga. 


Society of Mechanical 
Spring meeting, Worces- 


American 
Engineers. 


ter, Mass., June 4-7. Secretary, Cal- 
vin W. Rice, 29 West 39th street, 
New York City. 

National Electric Light Associa- 
tion. Annual meeting, Hotel Tray- 
more, Atlantic City, N. J., June 13 
and 14. Secretary, T. C. Martin, 33 


W. 39th street, New York City. 


State Association of Elec- 
Annual meeting, 
Sec- 


Texas 
trical Contractors. 
Galveston, Tex., June 15, 1918. 


retary, H. S. Ashley, Fort Worth, 
Tex. 

_Southeastern Section, National 
Electric Light Association. Annual 
meeting, June 19-20, 1918. Atlanta, 


Ga. Secretary-Treasurer, T. W. Pe- 
ters, Columbus, Ga. 


Institute of Chemical 
oe Summer meeting, Berlin, 
N. June 19-22. Headquarters, 
Mt. Madious House, Gorham, N. H. 
Secretary, John C. Olsen, Brooklyn, 
N. Y 


American 


American 


Institute of Electrical 
Engineers. Annual meeting, Atlantic 
City, N. J., June 26-28. Secretary, 
F. L. Hutchinson, 33 West 39th 
street, New York City. 


Northwest Electric Light ont 
Power Association; affiliated with N. 
E. L. A. Annual meeting, Septem- 
ber 11, 1918. Secretary, George L. 
Myers, Pacific Power & Light Com- 
pany, Portland, Ore. 











CHARLOTTE, N. C.—Southern Pub- 
lic Utilities Company will purchase ad- 
ditional machinery. Address general 
manager. 

FOREST CITY, N. C.—Alexander 
Manufacturing Company is planning for 
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the construction of a brick manufac- 
turing building, and will install ma- 
chinery to be operated by electric power 
drive. 

MORGANTOWN, N. C.—Southern 
Power Company, Charlotte, is planning 
to construct a hydroelectric plant, which 
will require two dams on John’s river. 


REIDSVILLE, N. C—The sum of 
$10,000 will be expended to construct 
an electric light plant. Address the 
mayor. 


SUMTER, S. C.—The council will 
engage an engineer to prepare estimates 
for establishing a municipal electric 
light plant. Address the mayor. 


NORTH CENTRAL STATES. 


MASSILLON, OHIO.—The plant of 
the Massillon Electric Light Company 
was destroyed by fire recently. 


CROWN POINT, IND.—Interstate 
Public Service Company will make ex- 
tensions and improvements to the elec- 
tric plant in Bedford, Corydon, Crown 
Point and other places. Address H. 
P. Broughton, local manager. 


HUNTINGTON, IND.—Huntington 
Light & Fuel Company has filed a peti- 
tion with the Indiana Public Service 
Commission asking permission to issue 
$200,000 of preferred stock to reimburse 
the treasury for money spent in im- 
provements and to be spent on further 
improvements. 


HUNTINGTON,.- IND.—United 
Telephone Company, which operates the 
service in the cities of Huntington, 
Bluffton and Marion, Ind., has asked 
permission from the Indiana Public 
Service Commission to issue notes for 
$350,000, due in two years, to retire 
bonds and to pay bills. 


INDIANAPOLIS, 
Headlight & Generator Company 
increased its common capital 
from $150,000 to $200,000. 


JEFFERSONVILLE, IND.—In re- 
sisting a petition of the Louisville and 
Southern Indiana Traction Company 
for an increase of city and interurban 
fares, Wilmer T. Fox, city attorney of 
Jeffersonville, has submitted a report 
showing that the new scale would mean 
a cash fare of 20 cents from a point 
in Jeffersonville to a point in New AI- 


IND.—Schroeder 
has 
stock 


bany or 17 cents by use of a com- 
muter’s ticket, whereas it now costs 
only 10 cents and the maximum in- 
crease distance is eight miles. He 
asks also in the answer that no in- 
crease of rates be granted, if at all, 
until the company provides adequate 
service. 

PERU, IND.—The city of Peru, 


which owns and operates its municipal 
electric lighting and power plant, has 
asked the Indiana Public Service Com- 
mission for authority to increase domes- 
tic rates from 8 to 10 cents a kilowatt 
hour for the first 50 kilowatts and for 
an increase from 6 to & cents for all 


over 50 kilowatts. Increase in rates 
for power are also asked. 

CHICAGO, ILL.—Central _ Illinois 
Public Service Company has filed a 


petition with the Illinois Public Utilities 
Commission to issue first and refunding 
mortgage gold bonds in the amount of 
$16,000. 


EAST ST. LOUIS, ILL.—Southern 
Illinois Light & Power Company has 
asked authority from the Illinois Pub- 








700 


lic Utilities Commission to issue first 
mortgage six per cent gold bonds in 
the amount of $697,970 and cumulative 
preferred stock in the amount of 
$292,188. 


IRVING, ILL.—Increased rates for 
electric service in Irving have been ap- 
proved as filed with the Illinois Pub- 
lic Utilities Commission by the South- 
ern Illinois Light & Power Company. 


MATTOON, ILL.—The Illinois Pub- 
lic Utilities Commission has authorized 
the Central Illinois Public Service Com- 
pany to issue $75,000 of gold notes. 


PEORIA, ILL.—Electrical contrac- 
tors of this city have met with the city 
council committees relative to proposed 
ordinances affecting the wiring of 
buildings The contractors object to 
the provision whereby a property own- 
er can take out a license to wire his 
own property and then turn the work 
over to journeymen. 


TAYLORVILLE, ILL.—Central Illi- 
nois Public Service Company has asked 
the Illinois Public Utilities Commission 
for a straight six-cent fare and for the 
elmination of coupon books in Taylor- 
ville 


CAMP DOUGLAS, WIS.—Orange 
Light & Power Company will increase 
its hydraulic head and extend its trans- 
mission line to the village of Hustler. 
\ddress A. M. Patterson, manager. 

CROSBY, MINN.—tThe city has 
voted $75,000 in bonds for the instal- 
lation of an electric light and power 
plant. Address the city clerk. 


[ONA, MINN.—The council is con- 
sidering means by which electric light 
may be secured. Address village clerk. 

STILLWATER, MINN.—Twin City 
Forge & Foundry Company is instal- 
ling docks at its plant in Stillwater to 
enable shipments of their finished prod- 
ucts by barge. The power requirements 
of this concern will be supplied by the 
Northern States Power Company, Still- 
water division, and work on the trans- 
mission line to serve the business will 
soon be completed. 


LANESBORO, IOWA.—Election to 
vote $7000 bonds for electrical improve- 
ments carried recently. 

PLATTSBURG, MO.—The special 
meeting of stockholders of Clinton 
County Telephone Compariy to vote on 
question of issuing bonds to pay the 
present indebtedness and make improve- 
ments in the service will be held 
shortly 


PLEASANT HILL, MO. — Green 
Light & Power Company is said to have 
acquired the electric lighting plant at 
Garden City, and is considering plans 
for the construction of a transmission 


system from Pleasant Hill to Garden 
City. 


EDGERTON, KANS. — The town 
wants electricity. It is thought that 
the current will be procured by taking 
it from the Wellsville-Gardner trans- 
mission line. 


GARFIELD, KANS.—Garfield Light 
& Power Company has chartered with 
$20,000 capital stock by H. J. Mar- 
querdt, Wm. Portecus, A, T. Olson. 


STOCKTON, KANS.—United Tele- 
phone Company has bought the Web- 
ster Central and twenty more lines are 
to be run from Stockton, the Webster 
lines being attached to this point. 
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TOPEKA, KANS. — Southwestern 
Bell Telephone Company has filed a 
petition with the Kansas Public Utili- 
ties Commission for an increase in toll 
rates throughout the state. It is esti- 
mated that the increases, if approved 
by the Commission, will amount to 
$99,568 from the large centers in 
Kansas alone. 


FIRTH, NEB.—Bids will be _ re- 
ceived for extending the electric light 
system. Address J. S. Kallemyn. 


SCHUYLER, NEB.—Plans are be- 
ing prepared for improving the electric 
light system. Address city clerk. 


MINOT, N. D:—The city’s new 
well, which will be operated electrical- 
ly with current furnished by the North- 
ern States Power Company, Minot di- 
vision, has been completed. The power 
installation will consist of a 150-horse- 
power, 3-phase, 2200-volt motor. 


SOUTH CENTRAL STATES. 


IRVINE, KY.—Irvine Electric Light 
Company was recently incorporated 
with a capital of $80,000 by John J. 
Langan and others. 


NASHVILLE, TENN.—M. R. Stern 
and associates are completing plans for 
the organization of a new company to 
be capitalized at $200,000, to provide for 
the construction of a 10,000-horsepower 
electric generating plant near Columbia, 
Tenn. 

ALEXANDER CITY, ALA.—The 
city has authorized a bond issue for 
$10,000 to provide for improvements in 
the electric lighting plant. 


CRYSTAL SPRINGS, MISS.—Mu- 
nicipal bonds to the amount of $5000 
will be issued for installing new equip- 
ment in the electric light plant. Ad- 
dress the mayor. 


PURVIS, MISS.—Bids will be asked 
for the municipal electric system. Ad- 
dress mayor. . 

NEW ORLEANS, LA.—Construc- 
tion of an electric interurban railway 
between New Orleans and Mobile is 
under consideration. Address J. D. 
Moore, city attorney. 


HARTSHORNE, OKLA.—Choctaw 
Railway & Lighting Company will con- 
struct an electric system. Address gen- 
eral manager. 


PERRY, OKLA.—Improvements are 
to be made to the light and water sys- 
tem. Address mayor. 


STILLWATER, OKLA.—The city 
has had plans prepared for improve- 
ments and alterations in its’ electric 
lighting system to cost about $30,000. 
H. A. Pressey, Oklahoma City, is engi- 
neer. 


DALLAS, TEX.—The city commis- 
sion has given the Dallas Light & Pow- 
er Company permission to begin im- 
provements, estimated to cost over 
$350,000. The specifications include the 
extension of the car lines on Columbia 
avenue, a new feed line from the Oak 
Cliff line and other improvements. 


FORT STOCKTON, TEX.—Pecos 
& Rio Grande Telephone Company is 
considering plans for the extension of 
its telephone system into Loon Valley. 


LUBBOCK, TEX.—Election will be 
held April 5 to vote $25,000 bonds for 
purpose of buying, extending and im- 
proving the electric light and power. 
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WESTERN STATES. 


PUEBLO, COLO. — The Arkansas 
Valley Railway, Light & Power Com- 
pany has just completed an extension 
to the Outland Ranch where electricity 
(50 horsepower) will be used for light- 
ing and power purposes. The Arkan- 
sas Valley Company has accepted a 
contract to extend its lines to other 
ranches in this vicinity. 


DEMING, N. MEX.—Extensions and 


-improvements involving the expenditure 


of $300,000 will be made at Camp Cody, 
Deming. The proposed work will in- 
clude a 185-horsepower electric power 
plant. 


PORTLAND, ORE —Northwestern 
Electric Company will erect a steam 
auxiliary power plant to cost $1,500,000. 
The increasing demand for power by 
shipbuilding and other industries in the 
Portland district has necessitated the 
building of the new power plant. Ad- 
dress the general manager. 


LOS ANGELES, CAL.—Wilbur 0. 
Lusk of this city will develop electrical 
energy at a drop near Round Mountain. 
There will be a ditch and pipe line 6% 
miles long and it is proposed to develop 
about 7500 kilowatts. 


LOS ANGELES, CAL.—Plans and 
specifications for competitive bids for 
the ornamental lighting of more than 
50 miles of Los Angeles streets were 
approved by the board of public works, 
and were forwarded to the council for 
the passage of the ordinances. 


LOS ANGELES, CAL.—Contracts 
for additional lights in the Graham 
Lighting District were recently awarde’ 
to the Southern California Electric 
Company. 


RICHMOND, CAL.—Western States 
Gas & Electric Company has accepted 
a contract with the Western Pipe & 
Steel Company for 65 horsepower in 
motors. 


SAN FRANCISCO, CAL.—Colusa 
Land & Water Company will develop 
electric power for agricultural purposes 
The work will consist of a main canal, 
8.7 miles long, a pumping plant, con- 
sisting of one 42-inch pump with a 
capacity of 100 second feet, driven by a 
400-horsepower motor, and two 26-inch 
pumps with a capacity of 50 second feet 
each, driven by a 200-horsepower plant. 
The estimated cost of the project is 
$219,890. 








PROPOSALS 














AND . SEWING Ma- 


WIRE 
CHINES.—Bids will be received by the 


Bureau of Supplies and Accounts, 
Navy Department, Washington, D. C., 
for 205,000 feet lighting and power 
wire, rubber-insulated of 600 volts and 
less for delivery at the navy yard at 
Puget Sound, Wash., (Schedule 1774), 
and 124 electrically-driven sewing ma- 
chines, 110 and 120-volt, for delivery at 
various navy yards (Schedule 1771). 


CONVERTERS . AND SWITCH- 
BOARD.—Bids will be received until 
April 22 by the Bureau of Yards and 
Docks, Navy Department. Washington, 
D. C., for two rotary converters and 
switchboard for navy yard at Mare 
Island. (Refer to specifications 2872.) 
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Trade Activities 





RM 


Hickey & Schneider Incorporate—Bryant Electric Person- 
nel—Bay City Battery Service Company Formed—Catalogs 


New England Westinghouse Company, Chicopee Falls, 
\ass., recently started assembling the first of the Brown- 
ng machine guns made from tools. The Westinghouse 
Electric & Manufacturing Company through its subsid- 
iary, the New England Westinghouse Company, will 
nanufacture the bulk of the heavy Browning guns re- 

ured by the government. 

Cutting & Washington, Cambridge, Mass., represent- 
ing manufacturers of radio and wireless. apparatus, have 
nstalled at the plant of A. H. Cox & Company, 307 First 
avenue South, Seattle, Wash., a demonstration plant. A 
eculiarity of the set is the absence of buzzing in the 
eceivers and the elimination of dangerous high-voltage 
urrent on the secondary side, it being possible to handle 
iny part of the apparatus while in operation. 

Hickey & Schneider, 141 Broadway, New York City, 
vhich in the past operated as a partnership for the 
nanufacture of transmission-line equipment, has been re- 
yrganized by John Schneider and will continue as a corpo- 
ration. The company will handle the sales and service 
vork as one of the departments rather than through sep- 
irate assistance as in the past. P. Kovac will act as new 
sales manager and will take charge of the sales and service 
department, located in the New York office. Mr. Kovac 
has had a broad experience in this line of business and has 
acquired intimate knowledge of the requirements of the 
public utility companies. The design work of this concerp 
will be handled by P. S. Hauton, an engineer of broad 
European and American experience, particularly in high- 
tension design. 

V. V. Fittings Company, with main offices at Philadel- 
phia, Pa., and branches in New York and Chicago, is 
distributing a well illustrated bulletin, dealing with stand- 
ardized “V. V.” vapor-proof marine fittings, especially 
adaptable to the shipbuilding industry. Since the ques- 
tion of deliveries has become such an essential factor in 
the nation’s shipbuilding program, odd sizes, special 
models and fancy specialties have been eliminated by the 
\. V. Fittings Company, not only to assure prompt de- 
liveries but to patriotically serve the shipbuilding move- 
ment and aid in the establishment of efficiency and con- 
servation. These fittings consist of four standardized 
parts, namely—fitting, cap, globe and guard. They are 
furnished in baked black enamel, a finish which has with- 
stood severe tests and has been found to give very satis- 
factory results. “VY. V.” fittings are made for lamps to 60- 
watt size and for lamps 100-watt size, and are furnished 
with clear steam-tight globes. The company also an- 
nounces the recent publication of bulletin No. 20-A, cover- 
ing the complete listing of all “V. V.” weather-proof 
fittings and safety devices. 

Cutler-Hammer Manufacturing Company, Milwaukee, 
\Wis., has just issued a six-page folder, illustrating and 
describing C-H sectional battery charging equipment for 
industrial electric trucks! This type of battery charging 
equipment has been extensively used in both public and 
private garages for charging the batteries of pleasure and 
commercial vehicles, according to the company. During 
the past two years it has been widely adapted for charging 
industrial trucks, tractors, battery locomotives, battery 
driven chairs and starting and lighting batteries. This 
charging equipment is built on the sectional bookcase plan. 
Each section is a complete charging unit and new sections 
can be added with the purchase of additional trucks. A 
standard panel holds from one to six sections. This pam- 
phlet points out such features of these rheostats as the 
rugged grid type resistance used; the elimination of all 
knife switches, and the use of heavy levers and handles on 
the instrument and iow current cutout switches to with- 
stand the rough usage in service. This equipment is com- 
plete and no additions or accessories need be added. 
Two pages are devoted to illustrating a number of large 
and small equipments in industrial establishments, piers 
and railroad terminals. 


Bay City Battery Service Company, Bay City, Mich., 
was recently organized by James F. Bailey and D. R. 
Griffiths, who was engaged in the battery business at 
Detroit for almost 15 years. The firm handles Prestolite 
batteries, acetylene gas tanks, torches and accessories, and 
is prepared to handle all kinds of battery repair work, 
recharging, rebuilding, etc. A complete stock of new 
batteries, service batteries and repair parts is carried by 
the company. 


Ivanhoe-Regent Works of the General Electric Com- 
pany, Cleveland, Ohio, has issued catalog No. 257, dealing 
with Regent glass bowls, globes and reflectors for com- 
mercial and ornamental illumination. This catalog gives 
full data and illustrations of Sudan, Druid, Veluria reflec- 
tors, Regent shades and inclosing globes. Aside from the 
regular catalog data, much useful information is given in 
the way of engineering data for semi-indirect illumination 
of school rooms, drafting rooms and offices. Illustrations 
of typical installations in such rooms are also given. 


Ross Power Equipment Company, Indianapolis, Ind., 
reports among its recent sales complete power plant equip- 
ment, consisting of a 500-kilowatt Westinghouse-Lentz 
high duty engine set, complete with switchboard, high 
pressure boilers, superheaters and other auxiliaries. The 
Detroit Shipbuilding Company, Detroit, Mich., has also 
purchased two 200-kilowatt, 250-volt, direct current steam 
turbo units, complete with condenser, switchboard and 
auxiliaries. The company also furnished equipment for 
the St. Paul Stone Quarries Company, St. Paul, Ind., with 
a number of smaller power plant installations. O. C. 
Ross, for many years connected with the Allis-Chalmers 
Manufacturing Company, is president of the company. 


General Electric Company, Schenectady, N. Y., has 
recently completed a large reinforced concrete addition to 
the plant of the Sprague Electric Works at Bloomfield, 
N. J., which will provide increased capacity for the manu- 
facture of generators, motors and controllers, dynamo- 
meters, hoists, ozonators and electric fans. To provide 
abundant light for manufacturing purposes and to elim- 
inate dark corners, about 60 per cent of the wall area is 
devoted to window space, in addition to which the ceilings 
are painted with mill white flat finish to reflect the light 
to the best possible advantage. A steam vacuum heating 
system is installed and an abundance of coils are placed 
under the window so as to take care of the tremendous heat 
losses from a building having such a large surface of glass. 
In spite of the fireproofness of the building, automatic 
sprinklers have been installed throughout so that goods 
in storage or in process of manufacture can not be 
destroyed by fire. 

Changes in Personnel of Bryant Electric Company.— 
The Bryant Electric Company of Bridgeport, Conn., has 
announced the personnel of its sales department. The 
position of general sales manager is established and to this 
is appointed Frank V. Burton who has been connected 
with the company for 16 years and has occupied the posi- 
tion of eastern sales manager for the last 11 years. Wil- 
liam A. Stacev. who has been a field representative of the 
company in the middle west for the past 10 years, be- 
comes western manager, succeeding to the position made 
vacant by the death of Edward K. Patton. John R. Top- 
ping, whp has been connected with the Chicago office for 
more than 20 years, during most of which time he has 
been assistant manager, continues in that position. Harold 
E. Sanderson, for the past eight years manager of the 
office at San Francisco, continues in that capacity, but this 
office will in the future report direct to the general sales 
manager instead of being a subsidiary of Chicago. Robert 
M. Eames has been appointed export manager, with head- 
quarters at Bridgeport. He has been connected with the 
company for 12 years, and for more than a year past has 
been devoting most of his attention to this growing de- 
partment of the company’s business. 
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Recent Patents 





Selected and Summarized by Albert Scheible, Patent 
West Monroe Street, Chicago, Illinois 


Attorney, 79 


Locating Faults on Alternating- 
Current Circuits (1,255,583).—When a 
fault occurs in a network of alternat- 
ing-current conductors, a source of 
varying current is applied to the net- 
work. An inductance is so connected 
to the network as to be included in 
the probable path of the fault, there- 
by causing a change in the wave form 
of the fault current. Then the net- 
work is explored by means of an ex- 
ploring coil and detector set. This 
method has been patented by Karl H. 
Bausman, of Dayton, Ohio. 

Storage-Battery Jar (1,260,071).— 
The inner jar of the battery, as ar- 
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No. 1,260,071.—Storage-Battery Jar. 


SAAN 


ranged by Earl T. Schmucker, of 
Rapid City, S. D., has a sloping bot- 
tom and has supports for the battery 
plates. The outer jar closely fits it, 
but has a leg supporting the raised 
end of the bottom. 

Motor Controller (1,260,215).—The 
controller of this patent (which was 
assigned by Wilmar F. Lent, of Phila- 
delphia, to the Cutler-Hammer Mfg. 
Co., of Milwaukee) progressively con- 
nects a number of resistances in paral- 
lel and short-circuits them, so as to 
afford the desired acceleration in the 
speed of the motor, and later includes 
a limited portion of one of the re- 
sistances in the circuit again for use 
in regulating the speed of the motor. 

Electrical Connector (1,251,983).— 
For a connector which will permit a 
speedy coupling and uncoupling of the 
connected wires, James H. Lockwood, 
of Bridgeport, Conn., inserts the tip 
of each wire through a bore in the 
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No. 1,251,983.—Electrical Connector. 


end of a cap and into a bore in a 
connector part on which the cap is 
threaded. These bores are out of line 





A series of brief comments on 
some of the recently issued elec- 
trical patents which appear to be 
of particular interest to our read- 
ers, the number after each head- 
ing being that of the United 
States patent to which the sum- 
mary relates. Any correspondence 
regarding such patent matters * 
shauld be sent direct to Mr. 
Scheible at the above address. 











with the axis of the cap, so that the 
wire is kinked by turning the cap. 

Electric Clock (1,255,905).—Instead 
of employing an oscillating armature 
for propelling an electric clock, Ed- 
win H. Messiter, of Brooklyn, N. Y., 
uses a rotary motor arranged so as to 
impart a succession of rotative im- 
pulses to the driving shaft of the 
clock, and uses the escapement of the 
clock for controlling the periodicity 
of these impulses. 

Turbine-Driven Electric Generator 
(1,255,589).—Mercury vapor is used as 
a current-collecting brush in _ the 
homopolar generator patented by 
Arthur S. Dysart, of the United States 
Navy. The rotor is hyperbolical in 
cross-section and revolves in a casing 
from which the air has been exhaust- 
ed to eliminate windage losses, but 
which always contains mercury vapor. 
The interior of this casing and all 
except the periphery of the armature 
disk (which is radially slotted to 
avoid eddy currents) are both coated 
with an insulating enamel to avoid 
short-circuiting. 

Molded Insulation (1,259,472 and 
1,259,473) —These two patents, both 
assigned by the noted chemist Leo H. 
Baekeland to the General Bakelite 
Co. of New York City, relate respec- 
tively to a molded composition and 
to a process of molding articles. The 
composition consists of an infusible 
phenolic condensation product in 
solid solution with an organic sub- 
stance which imparts the capability of 
welding to this product, so that the 
entire mass can be welded, into a com- 
pact and coherent solid by the action 
of heat and pressure. 

Making Dry Batteries (1,259,485). 
—According to this patent to Thomas 
W. Byrne, of Boston, Mass., a vac- 
uum is produced within the zinc con- 
tainer after the carbon element and 
the depolarizing mixture are in place, 
and the solution of electrolytic mate- 
rial is then introduced into the cell 
under pressure. 

Prismatic Light Diffuser (1,259,- 
493).—A funnel-shaped glass refractor 
with horizontally cut prisms is con- 
nected at its upper and larger end to 
the large end of a glass dome in 
which the-prisms extend vertically. 


The patent, issued to William A. 
Dorey, of Newark, Ohio, was assigned 
to the Holophane Glass Co., of New 
York City. 

Making Gas Electrolytically (1,259.- 
898).—To produce oxygen and hydro- 
gen from water, Felix A.Oswowski, oi 
Detroit, Mich., acidulates the water 
and then feeds the water, drop by drop, 
across circuit terminals spaced so 
closely that each drop bridges across 
the gap. In this manner, he avoids 
the high resistance of the liquid as 
commonly treated in larger quantities, 
and decomposes each drop of water 
separately. He can also regulate the 
production of the gases by varying 
the rate at which the drops are fed. 

Wire-Stripping Tool (1,260,642) — 
One end of a strip of steel is bent into 
a handle by which the strip may be 


No. 1,260,642.—Wire-Stripping Tool. 


pulled, and the other end is bent in the 
other direction and shaped to form a 
pair of stripper teeth. Patented by 
Bernard J. Chia, of East Orange, 
|. ee 2 

Measuring High Voltages (1,259,- 
696).—This instrument, patented by 
Prof. John B. Whitehead, of Balti- 
more, Md., provides a conductor with- 
in a casing in which variations of air 
pressure or vacuum may be main- 
tained. This pressure is then lowered 
until corona appears, as determined 
by means of a telephone receiver, and 
the indicated voltage can then be de- 
termined from the pressure and tem- 
perature within the casing, the diam- 
eter of the wire conductor, and the 
inside diameter of the casing. 

















No. 1,259,696.—Measuring High Voltage. 
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Men in Service 








Phillip B. Woodworth to Serve in Signal Corps—C. R. Am- 
merman Commissioned—General Electric Welfare Work 


J,\ues W. Parker, formerly connect- 
ed with the Detroit Edison Company, 
Detroit, Mich., has taken up work with 
the ()rdnance Department at Washing- 
ton 

Date Lye, who has been in the office 
of e Sangamo Electric Company, 
Springtield, Ill, has resigned and has 
one to Jefferson Barracks, St. Louis, 
\lo., to enter military service. 


Georce A. Fercuson, auditor of the 
Western States Gas & Electric Com- 
pany, Richmond, Cal., division has en- 
tered government service under the 
draft, making six stars in the Rich- 
mound division’s service flag. 

Cruartes W. Oswa.p recently ten- 
dered his resignation as director of the 
Cleveland Advertising Club, Cleveland, 
Ohio, to enlist in the Tank Corps of 


the National Army, now stationed at 
Gettysburg. 

Tuomas N. McCarter, Jr., son of 
mas N. McCarter, president of the 


Tl 

Public Service Corporation, Newark, 
NX. J. has given up his studies at 
Princeton University and enlisted in 
the infantry of the United States 
\rmy. Mr. McCarter, Jr., is only 18 


years of age. 

JuLtus ANDRAE & Sons Company, Mil- 
waukee, Wis., now carries on its roll 
of honor the following names of em- 
ployees serving with the colors: Carl 
J. Andrae, P. T. Bowler, Harold Cole, 
J. F. DeBoth, John P. Ellenbecker, Rus- 
sell D. Gray, Edward Hart, S. W. 
Holmes, Charles Lafferty, Anton Land- 
ergoth, A. McDaniels, Fred Moerchen, 
George Moore, L. Ray Mullinaux, John 
Overle, Carl R. Quast, Albert Quast, 
Roman J. Reichard, Fred Ruepart, F. J. 
Schmidt, William Simpson, C. R. Slens- 
by, Joseph Sporer, Marian Wachowiak 
and Herbert Wechwerth. 

PHittie B. WoopwortH, professor of 
physics and electrical engineering at 
Lewis Institute, Chicago, has been ap- 

inted major in the aviation section 
of the Signal Corps. Major Wood- 
vorth has been in charge of the elec- 
trical and physics work at Lewis Insti- 
trite since this school was founded, and 

s been dean of the evening schools 
t the institute for a great many years. 
lle is also associated with the firm .of 

ummler & Rummler, patent attorneys, 

d has acted as technical expert in a 
large number of patent cases. He has 

en prominently identified with the 

merican Institute of Electrical Engi- 
ers, the Western Society of Engi- 
ers and other engineering organiza- 
ms. He was one of the active mem- 
rs of the old Chicago Electrical As- 
ciation, which later grew into the 
ectrical section of the Western So- 
ciety of Engineers. For the last year 
or so Major Woodworth has specialized 

n internal combustion engines for avi- 
tion work, and it is to give his expert 
nowledge on the subject to the govern- 
ment that he has now been actively 
ommissioned in the Signal Corps. 





ROLL OF HONOR. 


The electrical industry, perhaps 
to a greater extent than any other 
industry, has answered the call 
of the Nation for Men. As this 
is a@ war of engineers, naturally 
the technically trained men in the 
electrical industry have been in 
great demand and they have re- 
sponded with splendid patriotism. 
Many of the large utility and 
industrial corporations have as- 
signed men for Government serv- 
ice aside from those who have 
voluntarily entered or been called 
for service. 

Tue ExectricaL Review will 
welcome news concerning men 
who have entered the service or 
who are engaged in any patriotic 
duties. 











Seconp Lieut. C, P. TAytor, former- 
ly connected with the Pacific Gas & 
Electric Company, San Francisco, Cal., 
is at present on duty in the General 
Engineer Depot in Washington. 


Henry A. MacNamara, formerly 
manager of the Pacific Telephone & 
Telegraph Company, Hollister, Wash., 


was recently detached from an infantry 
regiment at Camp Lewis and sent to 
Washington for service in the signa! 
branch of the army. 

F. Emerson Hoar, who for the past 
five years has been at the head of the 
gas and electric department of the Cal- 
ifornia Railroad Commission, is now at 
Petersburg, Va., for training as a cap- 
tain in the Engineers’ Corps. 

Major Garrison Barcock, Second 
Depot Battalion, Signal Corps, is ex- 
pected to sail with his battalion in the 
very near future. Major Babcock was 
formerly a consulting engineer in Chi- 
cago and was president of the Ameri- 
can Association of Engineers in 1917. 

F. E. Pernot, assistant professor of 
electrical engineering at the University 
of California, has been granted a leave 
of absence from the university in order 
to assist the government at Washington 
in certain radio work for the aviation 
service. 

San Disco Conso.ipatep Gas & ELEc- 
tric Company, San Diego, Cal., has 
added the following names to its roll 
of honor, making a total of 75 em- 
ployees now in the service of our coun- 
try: Paul T. Emery, H. A. Lawton, 
J. G. Brown and David H. Moore. 

F. A. C. Tocgur, formerly news 
business manager of the Fort Smith 
Light & Traction Company, Fort Smith, 
Ark., has passed the necessary examina- 
tions for entrance into the Canadian 
Officers’ Training Camp and will short- 
ly sail for England. He expects to re- 
ceive a commission in the Royal Engi- 
neers. 


H. C. CUMMINS, assistant to the pres- 
ident of H. M. Byllesby & Company, 
Chicago, has joined the Ground Avia- 
tion Department as a private and will 
be stationed at Camp Dick, Dallas, 
Texas. 

Harotp Gore, formerly of the engi- 
neering department of H. M. Byllesby 
& Company, Chicago, and now a ser- 
geant in the Signal. Corps, recently 
passed an examination for _ service 
abroad and is now in France. He stood 
among the highest out of 5,000 exam- 
ined and was one of the few selected 
to go abroad. 


CHARLES R. AMMERMAN, a member 
of the engineering firm of Ammerman 
& McColl, Detroit, Mich., has received 
a commission as captain in the con- 
struction division of the Quartermas- 
ter’s Reserve Corps, and has been as- 
signed to duty at Camp Custer, where 
he has been making a survey of the 
heating plant for the last four weeks 
on request of the government. Captain 
Ammerman’s wide experience in heat- 
ing and ventilating engineering makes 
him a valuable official for the govern- 
ment work, as his firm has for some 
time been engineers for both the De- 
troit and Flint school boards. 


WESTERN ELectric Company has added 
the following names to its, roll of honor 
since the publication of the March issue 
of the News: Atlanta, C. H. Collier, 
E. C. Whitehead, A. Twilley; Cincin- 
nati, E. C. Shlotman, R. A. Radley; 
Dallas, E. A. Abbott; San Francisco, G. 
F. Ballaseux, L. P. Bernett, R. S. Floy- 
er, W..T. Lacey, L. Marechal, E. R. 
Murray; Seattle, E. Christian, C. F. 
Morris, R. E. Curran, Edwards Zeitz; 
general manufacturing department of 
Hawthorne, E. O. Alfsen, J. F. Brod- 
erick, L. R. Byrne, F> G. Dedic, J. E. 
Dolan, H. Evenhouse, J. D. Murphy, R. 
L. Richards, J. C. Snell, R. D. Tansey, 
E. Thorson and D. J. Swierezyncki. 

GENERAL ELectric CoMPANY in the 
Chicago district has perfected an or- 
ganization for the welfare of its men 
who have gone into government service. 
The organization was started early last 
fall by the appointment of a committee, 
consisting of .a chairman, secretary- 
treasurer and members who are heads 
of departments. A “Service News Let- 
ter,” which contains news of the com- 
pany in this territory, interesting items 
from the press and extracts from let- 
ters received from soldiers, is being 
sent to all men in service twice a month. 
The station ‘ry has an appropriate head- 
ing, stating that the letter is “issued 
occasionally” for the entertainment of 
Chicago district employes of the com- 
pany now in service. The funds for 
this work are obtained by monthly con- 
tributions pledged by employes of the 
district, which represent 65 per cent of 
the entire force in the territory. The 
company has 75 nien in various depart- 
ments of miljtary service, which num- 
ber is being increased almost daily. 




































































































































































































































































































































































































































































































































































































































































Personal 











J. Harry Srovure, of the Jaggar- 
Sroufe Company, Portland, Ore., was 
recently elected president of the Port- 
land Association of Electrical Contrac- 
tors and Dealers. 


R. MaAtiat, formerly secretary 
Lincoln Gas & Electric Light 
Lincoln, Neb., has accepted 
position with the Trumbull 
Company at Warren, 


Orto 
of the 
Company, 
a similar 
Public Service 
Ohio. 
RADENBAUGH, formerly in 
installation department of the 
Paciic Telephone & Telegraph Com- 
pany, Seattle, Wash., has been appoint- 
ed manager and wire chief at Heppner, 
Oregon 


F. E. McKenna, formerly superin- 
tendent of the Oregon Power Company 


Joun L. 
the 


at Coquille, has been transferred to 
Marshfield as general superintendent 
for the Coos Bay division of the Ore- 
gon Power Company. 

\. L. MarTIN, manager of the Oregon 
Power Company, Marshfield division, 
has been elected a member of the 
board of directors of the Marshfield 


Chamber of Commerce for the ensuing 
year. 


F. Beastey, for many years con- 
nected with the Richmond (Ind.) Light, 
Heat & Power Company, has succeeded 
J. W. Brown as secretary of the Union 
Gas & Electric Company, Bloomington, 
Ill., the latter having engaged in other 
work. 


A. W. Lincotn, Philadelphia, Pa., 
has been appointed publicity manager 
for the Bell Telephone Company of 
Pennsylvania, succeeding John E. Bois- 
seau, who resigned to become the vice- 
president of the National Union Bank 
of Maryland, Baltimore, Md. 

J. F. McGuire, manager of the Minot 
division of the Northern States Power 
Company, has been appointed chairman 
of a committee appointed by the Asso- 
ciation of Commerce Board of Direc- 
tors to ascertain whether it will be pos- 
sible to secure cheaper gasoline and 
kerosene during the seeding season. 


G. E. Swett, sales agent General 
Electric Company, Seattle, Wash., has 
resigned to enter the employ of the 


Pacific Machine Shop & Manufacturing 
Company, Seattle, where he will assist 
in handling the complete line of aux- 
iliary electrical equipment for use in 
ships manufactured by that company. 
C. M. Brewer, manager of the Rich- 
mond, Cal., division of the Western 
States Gas & Electric Company, has 
been appointed a member of a commit- 
tee organized for the purpose of assist- 
ing the Industrial Commission in ef- 
fecting a suitable building and loan plan 
to increase the residences in Richmond. 
Mr. Brewer has also been made a mem- 
ber of the executive board of a newly 
organized war body to be called “Com- 
munity Council for War Work.” 


E. Cox Resigns—T. F. Murphine Becomes Public Utility 
Superintendent—A.M.Grall Joins Ashland Gas & Electric 


O. J. Runpaut, chief engineer of 
the Canon City plant of the Arkansas 
Valley Railway, Light & Power Com- 
pany, has been made a Canon City 
alderman to serve an unexpired term. 


FRANK Jose of the New York office 
of H. M, Byllesby & Company has been 
appointed assistant to the vice-president 
of the Metropolitan Canvass Commit- 
tee of the Third Liberty Loan. 


C. G. Hype, professor of civil engi- 
neering at the University of California, 
is prominent on the list of those of 
the faculty doing war work, as the de- 
signer of 15 miles of sewer system for 
Camp Fremont. 


W. L. MILter, manager of the Inter- 
state Light & Power Company at Ga- 
lena, Ill., has been appointed secretary 
for the Third Liberty Loan drive in 
Jo Daviess county and manager of the 
publicity campaign. 

W. H. Brown, manager of the Red 
River Power Company, Grand Forks, 
N. D., has been appointed a member of 
the Liberty Loan Committee which will 
have charge of the present campaign in 
the Grand Forks district. 

Avpert M. Gra.t, formerly repre- 
sentative of the new business depart- 
ment of the Empire District Electric 
Company, Webb City, Mo., was re- 
cently appointed new business manager 
of the Ashland Gas & Electric Com- 
pany, Ashland, Ohio. 

S. M. Mcore, for the last six years 
on the staff cf the New Haven (Conn.) 
office of the General Electric Company, 
was recently appointed service manager 
of the power equipment department of 
the New England Engineering Com- 
pany, Waterbury, Conn. 

Cuarites E. Cox, for the past 15 
years with the Urbana & Champaign 
Railway, Gas and Electric Company, 
Champaign, Ill., has resigned to devote 
his entire attention to the automobile 
tire business in which he has already 
been interested for a number of months. 
Mr. Cox has served as cashier and as 
office manager for the utility company. 
He will be located in his new work in 
Champaign, Ill. 

ALEXANDER GRAHAM BELL, inventor 
of the telephone, was the special guest 
at the dedication of the Alexander Gra- 
ham Bell School in Chicago on April 
11. This is a new school on the North 
Side of the city and is one of the larg- 
est in the public school system. It was 
named after Dr. Bell because of his 
great interest in the education of the 
deaf; the school has a large section de- 
voted to deaf pupils. Dr. Bell took 
deep interest in the methods used in 
teaching this particular department. In 
the dedication exercises he spoke both 
in the afternoon and evening and told 
of his work in the teaching of the deaf, 
in which he was interested before the 
invention of the telephone. Dr. Bell 
was given a great ovation by the pupils. 








Epwarp WHALEY, .formerly secretary 
and general agent of the Northern 
California Power Company, San Fran- 
cisco, Cal., was recently appointed gen- 
eral manager of the company. 


Obituary. 


Grorce J. JACKSON, president of the 
National Conduit & Cable Company, 
died at his home in New York City, 
on April 8, at the age of 56 years. Mr. 
Jackson was prominently identified with 
the cable industry for 22 years, and- 
prior to that time was engaged in the 
wholesale dry goods business as an im-- 
porter. His first connection with the 
wire industry was with the Norwich 
Wire Company, which was later taken 
over by the National Conduit & Cable 


Company. At the time of the formation 
of that company, he was appointed its 
secretary. He later became chairman 


of its board of directors and was re- 
cently elected its president. Funeral 
services were held in New York and 
were largely attended by prominent 
electrical men and other friends. 

Rurus FRANKLIN Emery, aged 3, 
secretary and treasurer of the West- 
inghouse Airbrake Company, Wilmer- 
ding, Pa., an officer and director of 
several other important corporations, 
died suddenly on April 11, having been 
stricken with heart disease while seated 
at his desk in the office of the com- 
pany. Mr. Emery was born near Bos- 
ton and came to the Pittsburgh district 
in 1891, when he became affiliated with 
the Westinghouse interests, in whose 
upbuilding he played an important part. 
He was a public spirited citizen and 
took an active interest in various re- 
ligious, social, civic and patriotic move- 
ments, having been especially active in 
promoting the sale of the Third Libert) 
Loan bonds. The deceased leaves his 
widow, Mrs. Alice Jones Emery, 4 
daughter, Miss Margaret Emery, and 
a son, Rufus Emery. 


Cuarwtes F. Sise, chairman of the 
Bell Telephone Company of Canada, 
and founder of the telephone in that 
dominion, passed away at his home in 
Montreal on April 9, at the age of *&! 
years. Mr. Sise was born at Ports 
mouth, N. H., in 1834. As a young man 
he followed the sea and commanded on 
of his father’s sailing vessels. He later 
took over his father’s shipping and cot 
ton business at New Orleans, and when 
the civil war broke out served as an 
officer. In 1879 he moved to Montreal. 
Canada, and in that year organized the 
Bell Telephone of Canada. He later 
organized the Northern Electric & 
Manufacturing Company, the Wire & 
Cable Company, and became interested 
in many other growing industries. A 
son, Charles F. Sise, Jr., is carrying on 
his father’s work with the telephone 
company, and another son, Paul F., is 
managing director of the Northern 
Electric & Manufacturing Company of 
Montreal. 
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Public Utility Commissions Change 
Views. 


The new attitude of public utility com- 
missions is reflected in the statement of 
Max Thalen, president of the California 
Railroad Commission, who proposes that 
-ommissions seek out utilities which need 
greater revenue and initiate proceedings 


to provide it. He says: 
‘Our public utilities must be kept in a 
sound and healthy financial condition, so 


that they will be able to meet not merely 
the requirements of their existing patrons, 
but also the additional requirements of 
tt war. 

The state commissions should not wait 
until the utilities come to them their 
duty to inform themselves by their own 

estigations, if necessary, concerning 
the condition of the public utilities under 
their jurisdiction and to keep themselves 
constantly informed. 

If the state commissions rise to meet 

situation, as they are doing in all sec- 
tions of the country, they will be render- 
ine a substantial service not merely to 

utilities and their patrons but also to 


nation itself, which is largely de- 
pendent for war efficiency on the service 
t public utilities.”’ 


Labor has become more lenient in its 
viewpoint of the utilities. The Union, one 
the oldest labor publications in the 
country, under the heading of ‘How 
\bout Conserving the Public Utilities,’’ 
‘Now this is obviously true. Either 
the public service commissions erred 
ecregiously in estimating costs and fixing 
iximum rates when it made its sched- 
s, under the old fixed charges for raw 
iterial and other costs of production, 
the public utilities corporations are 
( ~ 4 carrying an unjust and impossible 
raen., 





Copper Exports. 


Reports of copper exports by months 
gross tons, exclusive of shipments to 
Canada and Mexico: 





1918. 1917. 1916. 1915. 

January . 48,657 *51,322 23,663 26,193 
February ‘ *32,265 20,648 15,583 
MOOG “ci.eeu a<baan *51,218 26,321 30,148 
Pri] ..ccccs ccccee 940,588 . 51,604. 18,798 
MOG sitseree échses *49,245 16,062 28,889 
MEE: 2tvcctua wc *41,177 39,595 16,976 
ETA BE -* *24,363 35,066 17,708 
AU vises svepen *42,725 32,190 17,551 
September ....... *29,509 29,803 14,877 
October . *41,412 33,224 24,087 
November .. ...s0- *39,044 22,598 23,168 
December . *41,430 26,486 42,426 
ib bsw.erage 493,256 327,310 276,344 


Total 


Exports to Canada included. 





Liberty Bond Issues. 


In support of the war program of the 
‘nited States the Treasury Department, 
to March 12, 1918, has issued in Liberty 
sonds, certificates of indebtedness, war 
aving certificates and thrift stamps a 
total to the value of $8,560,802,052.96: 
First Liberty loan........ $2,000,000,000.00 
Second Liberty loan ..... 3,808,766,150.00 
Certificates of indebtedness: 

FOGRS WD vaasicccosevd $6,544,435,500.00 

Total redeemed ........ 3,888,698,000.00 


Total outstanding ...... $2,655,737,500.00 
Var savings certificates 
and thrift stamps ...... 96,298,402.96 


Total scccccccccacesecses $8,560, 802,052.96 


Montana Power Bonds Offered. 


Spokane & Eastern Trust Company, 
Spokane, Wash., is offering part of a 
5-year 5 per cent bond issue of $4,000,000 
of the Montana Power Company, which 
has been purchased by a New York syn- 
dicate. The nds, maturing in July, 
1943, are offered at 89 and interest. The 
Montana Power Company, associated 
with the Anaconda Copper Mining Com- 
pany, is furnishing and extending the 
electrification of the Chicago, Milwaukee 
& St. Paul Railroad Company. 





Pacific Power Financing Improve- 
ments. 


The Pacific Power & Light Company, 
Portland, Ore., is raising a fund of $500,- 
000 for capital requirements in meeting 
demands for more power in the territory. 
The loan will mature in 17 months, yield- 
ing an interest return of 7.7: per cent. 
The Lumbermen’s Trust Company is a 
member of the syndicate which is offer- 
ing these secured notes to investors. 





American Telephone & Telegraph 
Lists New Stock. 


The American Telephone & Telegraph 
Company has listed on the Boston stock 
exchange $6,000,000 additional capital 
stock. This brings the total amount of 
stock outstanding, together with the 
$425,100,000 not yet fully paid, to $442,- 
185,800. This new stock was issued for 
the purpose of purchasing from the New 
York Telephone Company 75,000 shares of 
the capital stock of the Bell Telephone 
and Telegraph Company of Pennsylvania. 





Westinghouse Government Orders. 


At present Westinghouse Electric Com- 
pany has on hand orders for nearly $150,- 
000,000 of apparatus and war supplies. 
This bulk of business includes its large 
output of shells and the product of its 
New England Westinghouse Company, 
which is now making quantity production 
of heavy Browning machine guns. The 
$150,000,000 of orders is practically 18 
months of capacity work. Westinghouse’s 
fiscal year ended March 31. It is esti- 
mated that final figures will show net 
profits for the year of $70,813,000 com- 
mon, equal to 20 to 25.per cent. The 
latter figure would equal the 1917 record. 





Southern New York Power to 
Issue Bonds. 


Southern New York Power & Railway 
Corporation has filed a petition with the 
Public Service Commission at Albany, 
asking for authority to execute a first 
mortgage to the Equitable Trust Com- 
pany as trustee to secure an issue of 
$5,000,000 6 per cent 10-year bonds. The 
company asks that it be allowed to im- 
mediately issue $952,000 of these bonds in 
exchange for outstanding bonds and to 
issue $48,000, the proceeds of which are 
to be used for the purchase of an equal 
amount of bonds of the Deposit Electric 
Company. The remaining $4,000,000 of 
these bonds are to be issued from time to 
time for the acquisition of additional 
property and for extensions, additions, 
improvements and betterments to the 
company’s property which be necessary. 


Continental Gas & Electric Has Rec- 
ord Year. 


In spite of the unparalleled conditions 
which prevailed, the year of 1917 was the 
most properous in the history of the Con- 
tinental Gas & Electric Corporation. This 
corporation operates a chain of gas and 
electric properties in Iowa and Nebraska 
and has its headquarters in the Cuyaho 
building, Cleveland, W. H. Abbott, the 
vice-president, being located at Omaha. 
President C. S. Eaton, of Cleveland, in 
his annual report gives the following 
comparative earnings of the corporation’s 
subsidiary companies: 


1917. 1916. 
Gross earnings ....$1,302,704.15 $714,203,39 
Operating expenses, 
including. main- 
tenance, taxes and 
imsurance ......- 
Interest on  cut- 
standing bonds of 
subsidiary com- 
panies 
Balance 
Interest accrued dur- 
ing 12 months’ pe- 
riod on Funded 
Debt of Conti- 
nental Gas and 
Electric Corpora- 
tion 





930,697.24 473,751.03 


5,790.60 


32,910.00 , 
234,662.36 


339,096.91 


ee eeeeeweee 


118,835.87 88,630.00 


eee eeeeeeeee 


Northern States Power Bonds. 


Northern States Power Company has 
sold $1,000,000 first and refunding 5 per 
cent mortgage bonds, due April 1, 1941, 
to a syndicate composed of Guaranty 
Trust Co., Harris Trust and Savings 
Bank, H. M. Byllesby & Company, and 
Bonbright & Company. Issue has been 
approved by the Capital Issues Commit- 
tee. Proceeds of the sale will be used 
to finance extension to~the company’s 
lines to serve new business. The com- 
pany reports gross earnings of $7,133,25 
for the year ended January 31, 1918, Net 





after taxes was $3,303,599 and surplus 
after charges, $1,797,374. 
Earnings. 
AMERICAN POWER & LIGHT COM- 
ANY. 
The operating companies now con- 


trolled by the American Power & Light 
Company, intercompany charges elim- 
inated, reports for February as follows: 


Gross earnings ¢ 
Net earnings 462,635 
For the 12 months ended February 28: 
Gross earnings 11,656,266 
Net earnings 4,846,470 


KANSAS GAS & ELECTRIC COMPANY. 


1918. 1917. 
February gross ...... $ 183,533 $ 186,021 
Net aftcr taxes ..... ,049 52,928 
Surplus after charges 26,700 32,948 
12 months’ gross .... 1,775,137 1,631,220 
Net after taxes ..... 98,418 579,279 
Surplus after charges 204,556 356,953 





PACIFIC POWER & LIGHT COMPANY. 


1918. 1917. 
February gross ...... $ 145,080 $ 123,669 
Net after taxes ..... 73,568 56,794 
Surplus after charges 36,890 22,468 
12 months’ gross .... 1,691,184 1,486,852 
Net after taxes ..... 900,682 714,798 
Surplus after charges 461,471 311,470 


PORTLAND GAS & COKE COMPANY. 


1918. 1917. 
February gross ...... $ 135,324 $ 105,315 
Net after taxes ..... 64,381 48,443 
Surplus after charges 34,910 21,093 
12 months’ gross .... 1,415,151 1,266,797 
Net after taxes ..... 634,476 605,195 
Surplus after charges 294,257 281,194 
BRAZILIAN TRACTION, LIGHT & 


POWER. LTD. 


Combined earnings of all subsidiaries, 
in milreis, compare as follows: 


1918. 1917. 
February gross ...... 7,515,000 6,872,000 
Net earnings ........ 3,565,000 3,885,000 


NORTHERN OHIO TRACTION & 
LIGHT COMPANY. 


1918. 1917. 
February gross ..... $ 526,542 $ 477,004 
Net after taxes ..... 170,358 179,796 
Surplus after charges 78,076 97,116 
Two months’ gross... 1,068,843 967,385 
Net after taxes ..... 1,801 387,334 
Surplus after charges 154,854 220,646 


PACIFIC POWER & LIGHT COMPANY. 


$ 183-062 $ 130,690 
January gross ...... 153, » 

Net after taxes ..... 81,27 1,054 
Surplus after charges 45,081 27,328 
12 months gross..... 1,669,773 1,473,152 
Net after taxes ..... 883,908 709,910 
Surplus after charges 447,049 308,130 


PHILADELPHIA ELECTRIC COM- 
PANY. 


Income account of the Philadelphia 
Electric Company of New Jersey for year 
ended December 31, 1917, compares as 





follows: 
1917. 1916. 
Gross earnings ..... $12,160,768 $10,260,072 
Net income ........ *2,018,194 2,794,051 
Ce ere 1,749,188 1,574,312 
ere $ 269,006 $ 1,219,739 


*Equal to’ 8.07 per cent on $24,987,750 
capital stock, compared with 11.2 per 
cent earned in 1916. 
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JACKSONVILLE TRACTION COM- 
"ANY. 


1918. 1917. 
February gross ..... $ 66,004 $ 53,932 
Net after taxes ..... 18,759 16,619 
Surplus after charges 1,729 1,127 
12 months’ gross ... 716,591 637, 103 
Net after taxes ..... 228,210 207,664 
Surplus after charges 37,459 22,168 


HOUGHTON COUNTY ELECTRIC 
LIGHT COMPANY. 





1918. 1917. 
February egress ......$ 35,101 $ 38,101 
Net after taxes ..... 13,473 19,494 
Surplus after charges 6,721 13,392 
12 months’ gross ... 417,499 399,422 
Net after taxes . ' 168,672 197,599 
Surplus after charges 91,794 127,977 


NEW ORLEANS RAILWAY & LIGHT 
COMPANY. 

Consolidated income account of the 
New Orleans Railway & Light Company 
for year ended December 31, 1917, com- 
pares as follows: 
1917. 1916. 
Total operating rev- _ 
$7,746,259 $7,200,740 


enue . - 
Net afte! expenses 

an@ t@xeS .......c- 2,668,131 2,821,756 
Gross income ....... 2,821,534 2,883,431 
Balance after charges 655,477 724,705 
Subsidiary company 

dividends* ........- 4,251 4,352 
N. O. R. & L. divs.... 371,430 546,147 
Surplus after dividends 279,796 174,206 


*Dividends on stocks of subsidiaries 
held by others. 
YAMHILL ELECTRIC COMPANY. 


Yamhill Electric Company has filed 
with the public service commission its 


report covering the year 1917. The fol- 
lowing figures are shown: Operating 
revenue, $40,587.35, an increase of 


$3575.96; operating expenses, $25,490.57, an 
increase of $1619.64; net operating rev- 
enue, $15,096.78; taxes, $2570, an increase 
of $555: uncollectable operating revenue, 
$19.20, a decrease of $27.87; operating in- 
come, $12,507.58, an increase of $1429.19. 
The offices of the company are at New- 
berg and it furnishes service to Newberg, 
Carlton, Dayton, Dundee, St. Paul, Lafay- 
ette and Springbrook. 


Dividends. 

Commonwealth Power, Railway & 
Light Company has declared a dividend 
of 1% per cent in scrip on preferred 
stock, payable May 1 to stock of record 
April 12. The previous dividend on the 
preferred stock was payable in scrip, due 
on or before February 1, 1924, with in- 
terest at 6 per cent. 


Fort Worth Power & Light Company 
has declared its regular quarterly divi- 
dend of 1% per cent on preferred stock, 
payable May 1 to stock of record April 20. 


Keystone Telephone Company has de- 
clared the regular semi-annual dividend 
of 3 per cent on preferred stock, pay- 
able May 1 to stock of record April 20. 


Havana Electric Railway, Light & 
Power Company has declared the regular 
semi-annual dividends of $3 per share on 
both the preferred and common stocks, 
payable May 15 to _ stock of record 
April 25. ° 

Rio de Janeiro Tram, Light & Power 
Company has declared a quarterly divi- 
dend of 1% per cent, payable May 1 to 
stock of record April 15 

San Paulo Tram, Light & Power Com- 
pany has declared a quarterly dividend 
of 2% per cent. payable May 1 to stock 
of record April 15. 

. 

Manhattan Electrical Supply has de- 
clared a special dividend of 1 per cent 
on common stock, payable May 1 to 
stock of record April 20. 

Electric Bond & Share Company has 
declared its regular quarterly dividend 
of 1% per cent on preferred stock, pay- 
able May 1 to stock of record April 17. 

Edison Electric Illuminating Company 
of Boston has declared the regular quar- 
terly dividend of 3 per cent, payable May 
1 to stock of record April 15. 

Public Service Investment Company 
has declared the regular quarterly divi- 
dend of $1.50 on preferred stock, payable 
May 1 to stock of record April 15. 
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Earnings report for the three months ending March 31, 1918. (A 


including interest, dividends and other payments to American 


graph Company by associated companies are exclvdec.) 








Average 
first quarter 
1913-1915. 
Ce ... ccsncteanseccevedeaekoanad $39,203,734 
DD novueeaeecevc uretes ncecseeen heehee 13,740,943 
PRISCOMAMEOUD FOVEMUED «oo cccc cc ccccccvcccccccse 525,288 
Total operating revenues ..............+4+. $53,469,965 
De ccccnkdavcpuevaadeeseevseceinenabed $ 9,661,549 
Se (ne... J ecadeneswes tdbecdesees 7,441,836 
EE WII, ono nareed drmcenwee paar rsis etalon 10,131,359 
Cn Se...  sccesaednchdnedteestenue 5,689,256 
General and miscellaneous expenses ........... 2,548,670 
Total operating expenses .............-++++++ $35,402,670 
eee, I SD ceded atdcdccceecinsame $17,997,295 
SSOGEIOGEED BOUOMIIOD ici coc cave cctocdonccesoac 391,927 
Ee » chdcawhis eb talavihsesaskdeeuandrdashsdeawen 2,981,448 
J a Perry Serre Terre ll 
Net non-operating revenues ..................+. 1,500,422 
RE POR ee er ee $16,124,342 
Rent and miscellaneous deductions ........ ...$ 1,019,704 
Se GeO 0b tnt eceGd baw ecdaentes beens 4,472,154 
ee SE Source dcvcekarons biundbedeeiuiaon $ 5,491,858 
Balance net income ....... nwmbieees .... $10,632,484 
co EERE Er are ee ne 7,675,842 
en ND a ccccacda cde sadedeveasuuen $ 2,956,642 
Total 

rr eee . 
nr en. ee 5,669,473 
Bell connected stations .....................2.- 3,096,455 








Te ME Acc tbdenacdecs cease viednusveeus 8,765. 928 


*One month estimated. 


Average 





ll duplications 


Telephone & Tele. 


first quarter First quarie; 
1916 and 1917. 1918.* 


$48,056,180 
17,911,557 
673,515 








$66,641,252 
327,142 
8,451,504 
13,802,113 
6,544,796 
2,897,261 








$54,015,000 
21,505,000 
780,000 





$76,300,000 
$11,750,000 
10,640,000 
20,080,000 
7,620,000 
3,600,000 





$44,022,816 





$22,618,436 
372,062 
3,947,177 





$53,690,000 


$22,610,000 
330,000 
5,480,000 





$1 8,299, 197 
1,893,491 


$16,800,000 
2,470,000 





$20,192,688 


$19,270,000 





“922,769 
5,021,045 


$ 5,943,814 


$ 1,070,000 
5,435,000 


$ 6,505,000 





$14,248,874 
8,801,203 


$ 5,447,671 


$12,765,000 
9,830,000 


a 


$ 2,935,00% 





Total 
March 31, 
1917. 
20,316,471 


Total 
March 31, 
1918.* 
22,770,582 





» en =A 
6,737,703 
‘ 


5,376,000 


10,113,703 


7,128,069 
3,475,909 


10,603,97% 











WEEKLY COMPARISONS OF CLOSING-BID PRICES OF SECURITIES OF LEAD- 
ING ELECTRICAL COMPANIES. 


Quotations furnished by F. M. Zeiler & Co., Rookery Bldg., Chicago. 


Public Utilities— 


Div. rate. 


Bid Bid 


Percent. Apr. 9. Apr. 14 


Adirondack Electric Power of Glens Falls, common............ 6 14 } 
Adirondack Electric Power of Glens Falls, preferred........... 6 68% 6S 
American Gas & Electric of New York, common........... 10+extra 87 , 
\merican Gas & Electric of New York, preferred.............. 6 40 39 
American Light & Traction of New York, common............ as 199 189 
American Light & Traction of New York, preferred........... 6 95% 93 
American Power & Light of New York, common................ 4 40 40 
American Power & Light of New York, preferred............... 6 73 70 
American Public Utilities of Grand Rapids, common............ we 20 20 
American Public Utilities of Grand Rapids, preferred........... 6 50 50 
American Telephone & Telegraph of New York ..............4.. 99% 100 
American Water Works & Elec. of New York, common......... . 4% 43, 
American Water Works & Elec. of New York, particip......... 7 12% 13 
American Water Works & Elec. of New York, first preferred... 58% 57 
Appalachian Power of Bluefield, common..................65. eee se 2% 2% 
Appalachian Power of Bluefield, preferred.................... : 7 20 20 
Cities BOrvic® OF NOW TOGM, COUMMOMR. ccc cc ccccccccccsescens extra 202 202 
Cities Service of New York, preferred. ......ccccccccccccccccs 6 75 JAle 
COGRERGUIUORIER TIGIGOR CF CHIGRED co ccccccccccccccceccccoccecces 8 105 104 
Comm. Power, Railway & Light of Jackson, common.......... i 22% 221, 
Comm. Power, Railway & Light of Jackson. preferred......... 6 47% 47% 
Federal Light & Traction of New York, common................ 6 Sle 
Federal Light & Traction of New York, preferred............... — 26 26 
oe BP RY EE Bs er errr 6 
Middle West Utilities of Chicago, common................... 2+extra 24% 25 
Middle West Utilities of Chicago, preferred...............5..... 6 56 58 
Northern States Power of Chicago, common................. ex.div.7 45 40 
Northern States Power of Chicago, preferred................ ex.div.7 84 84 
Pacific Gas & Electric of San Francisco, common........... . - 33 35 
Pacific Gas & Electric of San Francisco, preferred............. 6 79% 
Public Service of Northern Illinois, Chicago, common....... e 7 74 75 
Public Service of Northern Illinois, Chicago, preferred......... 6 85 84 
Republic Railway & Light of Youngstown, common......... 4 22% 22 
Republic Railway & Light of Youngstown, preferred........... 6 57 56 
Standard Gas & Electric of Chicago, common............... ee0 - 4 4 
Standard Gas & Electric of Chicago, preferred................. 6 23 24 
Tennessee Railway, Light & Power of Chattanooga, common. ... sa 2% 2% 
Tennessee Railway, Light & Power of Chattanooga, preferred... 6 8 8 
United Light & Railways of Grand Rapids, common............ { 28 28 
United Light & Railways of Grand Rapids, preferred........... 6 58 581, 
Western Power of San Francisco, common...................00+5 i 12% 13% 
Western Power of San Francisco, preferred..................4.6. 6 18 49 
Western Union Telegraph of New York ............cccccceccces extra 9216 947 
Industrials— 
Electric Storage of Philadelphia, common.................... 4 8 48% 
General Bhectric Of BMOMOCtAGY 2. ccccccccccsesccccccccsccecces 8 137% 136% 
National Carbon of Cleveland, preferred....................00. 8 56% 56%* 
National Carbon of Cleveland, common.....................6+- is 1303, 130% 
Westinghouse Electric & Mfg. of Pittsburgh, common....... +extra 401g 391 
Westinghouse Electric & Mfg. of Pittsburgh, preferred......... 7 59 55 


*Last sale. 











